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NOTES AND COMMENTS. 
Systematic Research Work. 


It is doubtful whether the average foundryman 
realises fully the enormous amount of work in- 
volved in carrying out a systematic research. He is 
perhaps inclined to think that the chemist “tests ” 
a number of samples, tabulates the results and 
theorises around this table. That may be sufficient 
for an investigation into a works casualty! For 
a systematic research, however, a programme has 
to be decided upon. This involves the range of 
composition of the alloys to be included; the 
method of manufacture and its standardisation as 


regards raw magerial and casting temperatures, 
methods of es the test-bars and ‘their shape ; 
heat-treatment schemes have also to be planned. 
In the heat-treatment of malleable cast-iron, many 
variables have to be considered, such as the tem- 
perature of annealing, which might admit of ten 
or a dozen series of experiments with a low tem- 
perature limit of 600 deg. C. and a high limit of 
1,100 deg. C. Then for ascertainjng exact data, 
the proportion and size of annealing ore and the 
time of heating and cooling must also be systemati- 
cally varied. Finally, the programme must in- 
clude the types of mechanical tests to which the 
samples should be submitted. One metallurgical 
engineer has calculated that such a research would 
involve 6,224,017,140,000 separate experiments to 
cover the whole range. This figure we regard as 
— fantastic, as the plotting of curves would 
quickly indicate that useful ranges are more or 
less narrow. 

The question naturally arises as to whether the 
expense of such methods is justified, and whether 
the results obtained are of more practical value 
than the time-honoured ‘‘ hit-and-miss ” variety. 
We know of no better evidence in favour of the 
former than the curve which we published on 
page 342 of our last issue, which shows that the 
acquisition of new members to the American Mal- 
leable Cast Iron Research Association invariably 
increases the excellent average mechanical proper- 
ties curve of the material made under the Asso- 
ciation’s guidance. 

The proprietors of Messrs. Hall & Stells’ 
foundry, a description of which appears on 
page 362, give testimony to the help they have 
received from the Keighley Laboratory. 

Added to these, several of the Branch-presidents 
of the Institution of British Foundrymen have 
spoken of the considerable progress made during 
the last decade by the mere application of 
technical axioms, usually crumbs which have fallen 
from the steel metallurgist’s table. But systematic 
research on the lines indicated can only be under- 
taken by a national body such as the B.C.I.R.A. 
It should be realised that research in cast iron 
differs materially from that in steel, as in the 
latter case the influence of any element can be 
established by adding increments of it to pure 
iron, a mild, medium, and a hard steel keeping 
impurities down to a minimum. Such a process 
usually quickly reveals the critical percentages. 
But in cast iron the problem is rendered more 
complex by the presence of comparatively large 
proportions of essential impurities, and obviously 
each variant involves experiments throughout the 
length of its probable range. The advantage of 
national as against regional research will be appre- 
ciated by the foundryman when the future 
scrap heap admits of self chemical classifi- 
cation. This is based on the assumption 
that for any one class of casting there is 
only one ‘‘ best’’ composition, and such an 
analysis will be its standard. The foundryman of 
the future, on finding a motor-car cylinder in his 
scrap heap, will know that it is reasonably near 
the published specification, just in the same way 
that the crucible steel-melter can say with some 
degree of certainty that an ordinary piece of chisel 
steel contains 1.0 per cent. of carbon. Whilst 
politics are outside our scope, we know that, in 
spite of Germany's poverty, their Government is 
still making large grants for research work, and 
we hear of difficulties at home of obtaining the 
money set aside for this purpose. Foundrymen 
nowadays are so keen on experimental work that 
researches will continue, but the tendency of with- 
holding Government grants will be towards 
regional research, with its useful, yet limited, 
field. 
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Making Moulding Boxes.—Part I. 


By Joseph Horner. 


Moulding boxes are required in large numbers, 
and their making occupies a considerable amount 
of labour, and absorbs many tons of metal in the 
newer foundries where big stocks have not been 
accumulated. The methods of moulding them 
depend on the numbers of similar boxes wanted, 
and on their shapes and dimensions. Here, they 
are seldom made in any other material than cast 
iron, though timber is freely entployed in Canada, 
and pressed boxes of wrought iron are common on 
the Continent. A moulding box must be both 
durable and rigid, and cast iron fulfils these con- 
ditions better than the other materials do. Smail 
boxes, of which a goodly number is wanted for 
standard services are made from complete pat- 


are cut to suit the pattern outlines. They are 
well tapered, and the lower edges are chamfered, 
leaving a thickness there of } in. or 3 in., so that 
the bars shall not interfere with the ramming of 
the sand over the pattern. If this is not done the 
locations of the bars will be visible on the castings. 
Swivels are shown in the drawings for slinging the 


‘box in the crane for convenience of turning it 


over. These are only used when the boxes are too 
heavy to be turned over by hand, for which the 
handles in Fig. 8 are suitable. From 2 ft. to 
2 ft. 6 in. is the limit for hand operation. Boxes 
of 12 in. square and under need not have handles. 
Sometimes a flat form of handle is cast on 
opposite sides. Handles of wrought iron are show) 


/O0CO00C 

Fie. 1. Fie. 2. Fie. 3. 
terns. Those of large dimensions, and for cast in, in Fig. 3, but frequently the handles are 


occasional jobs are moulded from a few sectional 
parts, and are usually cast in open sand. 

There are certain sizes of boxes, square, oblong, 
and circular that are wanted so often, varying in 
proportions and dimensions with the work being 
done in different shops, or departments, that per- 
manent patterns have to be kept for these to add 
to numbers, and to replace breakages. These are 
made of wood, but occasionally in iron when 
dimensions are smal] and the demands on them 
large. This relates mostly to those of circular 
outlines. Patterns of rectangular boxes can he 
made sufficiently strong in wood to enable them 
to withstand two or three hundred mouldings. 
The patterns are plain, but attachments of some 
kinds alwavs have to be taken into consideration, 


Fie. 4, 


such as swivels, handles, lugs for pins and flanges. 
Large boxes, and those of irregular outlines are of 
a less simple character. 

Three typical square boxes are shown by Figs. 1 
to 3. They vary in a large range of dimensions. 
The same constructions are adopted in oblong 
boxes, which have different widths in proportion 
to length. Depths vary, as also do the shapes of 
the bars or stays, and the forms of the attach- 
ments. Fig. 1 is a cope or top part; Fig. 2 a 
drag or bottom; Fig. 3 a middle part. One set 
of bars only is shown in the cope. Those of large 
dimensions are stiffened with cross bars, which also 
assist in the retention of the sand. The bars come 
down to within 3 in. of the joint face in standard 
boxes for general service, but for special jobs they 


of cast iron, the only objection to which is their 
liability to fracture. 

The bottom part Fig. 2 has flat bars in standard 
boxes, and generally cross bars. But for special 
patterns these bars also are cut to follow the 
pattern contours. Pipe and column boxes have 
the bars in top and bottom alike, cut to semi- 
circles to stand about % in. away from the cylindri- 
cal patterns all round. The reason for the differ- 
ence in Figs. 1 and 2 is that in the first, vertical 
bars are necessary to prevent a drop-out of the 
sand from occurring, but they are not required 
in the second, because the flat bars lay on the 
sand floor, and support the body of sand in the 
box. The remarks relating to the use of swivels 
or handles apply in this case. 

The standard middle part, Fig. 3, is shown with 


Fie, 5. 


an internal flange round its lower face for the 
purpose of retaining the sand, since the box is 
devoid of bars. Frequently there is an upper in- 
ternal flange also. As the pattern and mould pass 
through the middle, the central portions must he 
clear of bars. But for special boxes they can often 
occupy a portion of the interior, standing out 
from the sides towards the pattern. In other 
cases, using boxes like Fig. 8, rods are laid 
diagonally on the flanges to assist in supporting 
the sand, and lifters or S hooks may rest on them. 
Box pins in their lugs are fitted in bottoms and 
middles, always standing upwards—never down- 
wards. These are shown of short proportions. [n 


special boxes, and in those having a deep lift in 
the top, the pins are much longer, in order that 
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they shall enter the holes in their corresponding 
lugs, and guide the box parts truly before the 
mould parts, or cores and their upper print im- 
pressions make contact. Pins should always be 
turned, and their holes drilled, and reamered. 
Whether the joint faces of boxes that come into 
contact are to be machined or not, depends on 
the general character of the work done. They 
should be, but often are not. Badly-fitting boxes 
may result in inaccurate or damaged moulds, But 
closely-fitting planed or milled joint faces may 
obstruct the free escape of vents, which, however, 
can be prevented by cutting a few channels. The 
good fitting of box parts is an asset of value. 


Sr 

Fig. 6. Fic, 7. 


For the larger boxes, and for almost all that 
are only made for casual jobs, the method of 
moulding adopted is a sectional one. A complete 
pattern is not used, but an outer frame, and three 
or four stays only, which are rammed in succes- 
sion. The stays are either all alike, or their 
shapes change. They may be straight as in Fig. 1, 
or cut in curves or other shapes to suit pattern 
outlines. The general rule is to have their cham- 
fered edges at a distance of 3 in. away from the 
pattern all round, or, in a plain top, 3 in. back 
from the joint edge of the box part. This allows 
enough space for sand ramming, and affords ample 
support to the sand. In plain tops all the stays 
are alike, as they are, too, when curved, to clear 
a parallel pipe or column pattern, or shaped for 
a gutter section. But when the cross sections of 
patterns change, the stays have to be cut to suit, 
all being of different forms, in which case a com- 
plete pattern is made. But as this uses up much 


Fig. 8. 


timber, an alternative method is often adopted. 
Three or four bars are prepared of dimensions to 
suit the smaller end of the pattern, and these are 
rammed up in sequence. Then one is taken out, 
or two, and the pattern-maker cuts them to the 
next size adjacent, to be rammed, leaving one or 
two in the mould to resist the ramming. This 
process is repeated until all the stays have been 
rammed from three or four pattern parts. The 
successive shapes are obtained by the pattern- 
maker from the pattern, the location of each stay 
being marked on it. ‘ 


Fie. 9. 


The positions of the stays in the box frame are 
scribed on the top edges of the latter, as 
guides for the moulder in setting for ramming. 
The vertical setting is a matter for the moulder’s 
judgment. In the wider boxes cross stays are 
fitted, these being prepared and rammed in along 
with the main stays. 


Fig. 4 illustrates the moulding of a top box 
part, having cross bars. To prevent the outer 
frame from becoming rammed out of square, a 
strip is screwed diagonally on the top edge in a 
positon indicated by the dotted lines, which is 
removed after a few bars have been rammed. 
Three long pattern bars are used, and three shorter 
cross bars. These are shifted as the ramming pro- 
ceeds until the interior is completed. The ram- 
ming of the outside proceeds simultaneously with 
that of the interior in order to prevent the outer 
frame from being pushed outwards. As large 
boxes are nearly invariably poured in open sand, 
it is necessary to prepare a level bed on which 


to lay the outer frame. The frame and the bars 
should be about 3 in. deeper than the casting, to 
permit of the metal flowing off through open chan- 
nels cut at the desired depth of the casting. Fig. 
5 shows the ramming of a bottom box part, with 
flat bars. The angle pieces are fastened in the 
corners, as in Fig. 4, for withdrawing the pattern 
frame after moulding, and to leave strengthening 
fillets in the casting at localities where fractures 
commonly occur. If these do not stand up to 
furnish handles for lifting, wrought-iron straps 
should be screwed on the sides with holes for 
lifting. 


Fie. 11. Fie. 12. 


In Fig. 4 provision is made for casting swivels 
in opposite sides of the box, as in Figs. 1 and 2. 
In Fig. 5 handles are cast similar to those in 
Fig. 3. Both swivels and handles require prints 
similar to core prints, to locate and carry them, 
these attachments being of wrought iron. If cast- 
iron handles are used they must be contained in 
the cores. 

The print for a swivel is of the drop or pocket 
form, having its end cut to the same radius as 
the shank of the swivel and of the same thickness, 
leaving the collar standing beyond (Fig. 6). It 
merely makes the correct impression in the proper 
location to receive the shank of the swivel, and 
the moulder cuts away the sand outside the print 
impression to clear the collar. The metal in the 
side of the box is thickened with a sweeped piece 
to afford a good hold to the swivel, and the print 
is fastened on this. Sweeps of various lengths, 
depths, and thicknesses are kept in the stores for 
use when wanted. 

Straight handles, as those in Fig. 3, are located 
in print impressions (Fig. 5) on thickening pieces, 
their positions being indicated by dotted outlines 
in Fig. 5. It will be observed that these and the 
swivels (Fig. 6) are divided, and forked at the 
ends around which the metal is cast, in order to 
avoid risk of their being pulled out. in service. 
They are warmed previous to insertion in the 
mould. 


13. 


The looped handles which are used generally for 
the heaviest boxes for turning over, and for 
cylindrical work, as cylinders and pipes lowered 
into casting pits are cast with the aid of cores, 
for which provision is made, as in Figs. 7 and 8. 
Fig. 7 shows the print, Fig. 8 the box. The print 
is made sufficiently large to embrace the sand sur- 
rounding the handle, and has ample taper. The 
core box is divided centrally to receive the handle. 
The metal is thickened round the locations where 
the handles enter the sides, with strips put in 
the box. Alternatively, round bosses may be 
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employed. Another method which throws rather 
more work on the moulder is seen in Figs. 9 and 
10. Two drop prints are put on to receive the 
ends of the handle, seen in dotted outline. The 
sand has to be dug away beyond the prints to 
receive the looped portion of the handle. The drop 
portions of the print impressions are then filled 
up, and the sand above the handle is made good 
to the top edge of the mould (Fig. 10). 

The lugs come next the joint faces, standing 
clear of them by about } in. These are cast down- 
wards, but in middle parts they must be cast next 
both faces. They cannot be left loose to be with- 
drawn inwards, cleanly, so they are either cored 
over with a block covering core, provided for with 
the print (Fig. 11), or they are made in a core, 
the shape of the print for which is seen in Fig. 12 
and its box in Fig. 13. In each case the print 
must come to the top edge of the box. Of the 
two,it is better to put the lug in the core box. 
These boxes, with lugs of various sizes, are kept 
in the stores. Pin holes are drilled. 


An Electric Runabout Crane Truck. 


The need has long been apparent for a mobile 
crane that can be manceuvred in confined places 
and tortuotis passages, and that can run in and 
out through the doorways of warehouses, and can 
be placed alongside motor lorries or railway trucks 
that require to be loaded and unloaded in the 
shortest space of time. To fill such need attempts 
have been made to mount a crane on a motor 
vehicle of the usual type, but in order to attain 
the necessary stability when the crane is in all 
positions such vehicles must necessarily have a 
large base and be built heavily enough to stand 
the strains set up as the load is slewed round by 
the crane relatively to the road wheels. 


Tue RansoMe Mossay Exvectric RuNaBovt 
CRANE. 


Such motion of the load relatively to the wheels 
has the further effect that in some positions prac- 
tically all the load is thrown on one wheel of the 
vehicle, which may cause undue pressure on the 
floor upon which the crane is working. 

These limitations and objections are overcome by 
the runabout crane truck, shown in our illustra- 
tion, which has been devised by Mr. P. A. Mossay, 
of Messrs. Mossay & Company, Limited, and is 
built on an entirely new principle. 

The turntable that is usually provided to enable 
the crane to swivel independently of the chassis 
frame is dispensed with, the crane being rigidly 
fixed to the chassis of the vehicle, which is so 
designed as to be able to turn on its own axis 
or run forwards or backwards in a path of any 
curvature. 

As the crane is a fixture on the chassis, the jib 
is always in the same position relatively to the 
chassis, so that there is no variation of the stability 
factor as the load is slewed; as a result, the run- 
about crane has only about half the weight of a 
crane truck built for the same service according 
to the methods hitherto employed, and, further- 
more, the pressure on the road remains constant 


for all positions of the crane, and is kept within 
low limits by its distribution between four wheels. 

The driving wheels are each driven by an electrie 
motor supplied by a battery carried on the truck, 
and the steering wheels are able to be rotated in 
either direction to positions at right angles to the 
running positions. 

Just before reaching this extreme position one 
of the running motors is automatically reversed, 
so that the truck then rotates about its own axis 
without any motion of translation. 

The lifting capacity of the truck is 15 ewts. at 
a radius of 10 ft. in any position of the circle with 
height of hook at 12 ft., but the appliance is 
capable of sustaining an overload test of 25 per 
cent. 

Operating space required.—The overall width 
of the apparatus does not exceed 6 ft., and it 
rotates in a 6 ft. 3 in. diameter circle. 

The weight, including the driver, is about 3 
tons, whilst the appliance travels at approximately 
300 ft. per minute, hoists at 20 ft. per minute, 
and slews at 2} revolutions per minute. 

The overhead clearance for travelling when the 
jib is lowered into horizontal position is such that 
the apparatus will pass under a 7 ft. 6 in. door- 
way. The weight is so disposed that with jib fully 
loaded and in any position the maximum weight 
on any one wheel never exceeds 1 ton. Provision 
is made for the appliance to be used as a tractor 
for drawing a load of about 3 tons at approxi- 
mately 3 m.p.h. The crane is equipped with a 
storage battery of sufficient capacity for an aver- 
age day’s work, consisting of 20 cells of 258 ampére- 
hour capacity. 

This runabout crane truck is manufactured by 
Messrs. Ransomes, Sims & Jefferies, Limited, 
Orwell Works, Ipswich, and the crane mechanism 
is the production of Messrs. Ransomes & Rapier, 
Limited, Ipswich. It was shown at the Comme-cial 
Motor Exhibition at Olympia. 


Deoxidizers for Non-Ferrous Castings. 


A Paper, by Charles Vickers, ‘‘ Experiences 
with Alkaline and Alkaline Earth Metals in Con- 
nection with Non-Ferrous Alloys.’? The author is 
a consulting foundry engineer, Buffalo. He dis- 
cussed sodium and calcium as deoxidising agents 
in non-ferrous alloys, and said that the former of 
all the alkaline metals serves as a suitable deoxidis- 
ing agent in making copper castings of superior 
torsional strength, while calcium, when in com- 
bination with an acid element, as silicon, produces 
castings of good electrical conductivity. Barium 
and strontium require a vast amount of research 
work in this connection, according to the author’s 
experiences. He stated that this combination is 
being successfully used in the production of copper 
castings possessing high electrical conductivity. 

During the discussion Dr. Fink said that in 
developing an alloy suitable for the deoxidation 
of copper or bronzes, it is important to take in 
account the melting point. of the products of 
reaction. For example, when using, calcium metal 
as a deoxidiser of copper, the high melting point 
of calcium oxide makes separation of the fluid 
copper from the solid calcium oxide difficult. 


The Refractories Association. 


A well-attended meeting of this Association was held 
at the King’s Head Hotel, Sheffield, on Friday, 
October 14, the president, Mr. W. J. Gardner (Melt- 
ham Silica Firebrick Company, Limited), presiding. 

The replies of the railway companies to the Associa- 
tion’s comments on the proposed alterations in the 
classification of goods were considered in detail, and 
certain further comments on these replies were pre- 
pared for submission to the railway companies. 

An address on workmen’s compensation insurance 
was delivered by Mr. Ewart Lister, of the Midland 
Employers’ Mutual Assurance, Limited, and was fol- 
lowed by a discussion on the important principles of 
insurance raised. 

An exceedingly interesting and vseful paper on 
“Temperatures and Draft Measuring Instruments 
Used in the Manufacture of Refractories ’’ was read by 
Mr. J. A. Swift. of the Cambridge and Paul Instru- 
ment Company, Limited. A discussion on this Paper 
and an inspection of a number of the instruments r2- 
ferred to, concluded the meeting. 
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The Properties and Limitations of Malleable-lron 
Castings." 


In general, the selection of the proper kind of a 
ferrous casting for use in a given piece of construc- 
tion is dependent upon a number of considerations, 
chief among which may be mentioned the follow- 
ing: 

z Ability to withstand successfully the abuse to 
which it will be subjected in service. 

b. High static and dynamic strength, which im- 
plies minimum sections for the strains involved, 
this in turn implying low cost for raw castings, as 
such are not only less costly in direct proportion 
to their strength, but their appearance is enhanced 
thereby. 

c. Ease of machining, accompanied by a good 
surface on faced and turned parts, and freedom 
from unsoundness ; which implies beauty of finished 
castings and low cost due to less loss from defee- 
tive castings. 

d, Smoothness of surface and trueness to pat- 
tern. 

In discussing the above a fact should be remem- 
bered that is frequently overlooked, viz., that the 
grey-iron, the malleable iron and the steel casting 
have each a legitimate field of their own quite 
sharply defined by virtue of certain peculiarities 
possessed by each particular product. If a bed 
plate is desired for a certain large and ponderous 
machine, so dimensioned as to possess sufficient 
mass to enable it to absorb vibration, it would 
be unwise to specify that it be made of malleable 
cast iron. The malleable-iron founders are not 
at the present time equipped to cast and anneal 
castings of such size, and as cheapness and weight 
—obviously not high strength per square inch— 
are the dominant requirements in this case, the 
malleable-iron casting should not be specified. The 
same remarks hold good in the case of the steel 
casting, except of course that it is practical to 
make such castings as large as any made of grey- 


iron. 
The Scope of Grey-Iron Castings. 

The true field of grey iron, in the writer’s 
opinion, should and will in time be _ re- 
stricted to the production of that size of castin 
that cannot successfully be produced in mal- 
leable iron and is too costly to uce in steel, 
while it is peculiarly well fitted for such castings 
as are designed to sustain static compression, for 
which purpose the grey-iron casting is without 
question superior to either of the other two. The 
average ultimate tensile strength of the grey-iron 
casting as measured by the test bar does not exceed 
9 tons per sq. in., while it possesses practically 
no ductility. The writer can state with positive- 
ness that in the case of sixty of the American mal- 
leable-iron foundries the average ultimate strength 
and elongation of their product, as measured bv 
the standard test bar, are 22.8 tons and 12.50 per 
cent. respectively. 

It can safely be stated that if a grey-iron and a 
malleable-iron casting are designed to perform 
the same function, the design of each being based 
strictly upon its physical properties, in view of 
the great difference in their relative strengths, 
coupled with the fact that a larger safety factor 
must be used in the case of the former due to its 
inherent brittleness, the latter can safely be made 
more than one-third lighter. Inasmuch as this 
difference in weight will in large measure counter- 
balance the difference in cost per pound with the 
substitution of a ductile casting for one that is 
brittle and is actually more easy to machine, the 
writer believes that when this fact is fully un- 
derstood and its significance appreciated, man 
castings made of grey-iron will be replaced by mal- 
leable, with the result that the ora casting 
field will of necessity be narrowed to this extent. 
It is therefore logical to conclude, as between these 
two products, that if the part can be successfully 
cast of malleable iron, the following statements hold 
true: a. For equal physical properties it is as cheap 
per raw casting; b. it is as cheap per machined 
casting; c. it will have a more pleasing appearance 
when assembled; d. it will be lighter in weight; 


* Brom tae “ Canadian Foundryman.” 


e. transportation charges will be less; f. the weight 
per square foot on the floor will be less; y. break- 
age during transportation will be eliminated. 


The Scope of Steel Castings. 

Following same line of reasoning as between the 
malleable iron and the steel casting, neither can 
successfully trespass in certain directions in the 
field of the other, for each, as will be explained, 
has certain limitations that control the situation. 
There is hardly a limit to the size or weight in 
which the steel castings can be made, while as pre- 
viously pointed out there is a limit in the case 
of malleable iron. On the other hand, there are 
castings that can be usefully made of the malleable 
iron that cannot well be made of steel, ueing the 
same pattern. When such is attempted it will 
be found that the steel founder will request that 
he be permitted to thicken the sections in order to 
allow for the lesser fluidity of his metal. 

The American Society for Testing Materials stan- 
dard specifications for steel castings deal with two 
classes: Class A, for which chemical but no physical 
requirements are specified and which need not be 
annealed unless so specified; and Class B, which 
is divided into three grades, hard, medium, and 
soft, it being specified that all of these grades 
shall be properly annealed, and also conform to 
certain chemical and physical requirements. While 
the ultimate strength of both Class A castings and 
the soft grade of Class B castings may average 
higher than that of malleable iron, their yield 
point will on the average be lower by some 1.7 
tons. Consequently for equal stiffness the mal- 
leable-iron casting has an advantage in the case 
of equal sections. 

Inasmuch as the American specification for Class 
A castings states that they need not be annealed 
unless sq specified, it is to be expected that the 
majority of these castings do not receive that treat- 
ment. This means the presence of internal strains 
in such castings, minimised to a certain extent, 
however, if baked moulds are used. The writer 
knows of quite a number of large steel-casting 
companies that turn out a large daily tonnage 
of castings that are never annealed and assumes 
that in such cases they are made in accordance 
with specifications other than those of the Ameri- 
can Society for Testing Materials, and after con- 
siderable inquiry he has come to the conclusion 
that 70 per cent. of the steel castings produced in 
the United Stafes are not annealed. 

It happens that the heat treatment given the 
malleable-iron casting during the period in which 
the white iron is being converted into the malleable 
product is carried on at a temperature just slightly 
in excess of the critical range, a temperature which 
yields practically the finest crystallisation that the 
metal can attain, while the cooling from this tem- 
perature is effected at the rate of about 10 deg. 
per hour. In consequence of this the malleable- 
iron casting is not only fine-grained but is invari- 
ably tree from internal strains On the other 
hand, not only are unannealed steel castings in a 
state of internal strain, but they possess a coarsely 
crystalline structure corresponding to the tempera- 
ture of solidification. In view of all this, the 
writer believes that if a given casting be made of 
malleable iron it will stand more abuse in service 
than will a similar unannealed steel casting. 

If the cost of the raw casting is the dominant 
factor, then unquestionably preference must be 
given to the malleable-iron casting, as the differ- 
ence in cost is considerable. If based upon the 
cost of the finished casting, the difference between 
the cost of the two will be much greater, due to 
the greater ease with which the malleable casting 
can be machined, which difference will vary directly 
in proportion to the amount and character of the 
machining operations. 

The malleable-iron casting is characteristically 
free from blow-holes, while this is acknowledged to 
be one of the shortcomings of the steel casting: 
consequently, there will be less scrap in the case 
of the former. If rust-resisting properties are a 

c 


By Enrique Touceda. 
— | 


358 THE FOUNDRY 


TRADE JOURNAL. 


NoOvEMBER 3, 1921. 


consideration, as in the case of castings for re- 
frigerator cars, the malleable-iron casting should 
be given preference over steel. 

Concerning the developments in the malleable- 
iron industry due to the war, it can be stated that 
none were occasioned along metallurgical lines, for 
the reason that concentrated effort in this direction 
had been previously made in a very thorough and 
complete manner through the concerted action of 
a large number of malleable-iron manufacturers, 
and such matters were well in hand even at the 
start of the war. Very few of the officers con- 
nected with the Ordnance Department were 
familiar with the physical characteristics of these 
castings, and the exigencies of the situation due to 
unpreparedness, coupled with the customary “‘ red 
tape,’ served to a great extent to prevent those 
from substituting such castings for products with 
which they were acquainted. Owing to this the 
malleable-iron casting was not used for many pur- 
poses for which it was eminently fitted. As the 
product has not heretofore been used in connec- 
tion with ordnance material, some development 
took place to this extent at least, for it was finally 
discovered by the Ordnance Department, at a 
rather late date, however, that many castings for- 
merly made of brass, bronze and steel could ad- 
vantageously be replaced by malleable iron at a 
much lower cost. A very large tonnage was used 
in the manufacture of automobilés, trucks, trac- 
tors, tanks, etc., while a certain tonnage was used 
for hand and rifle grenades Had the war lasted 
another year the opinion is ventured that a large 
tonnage would have been used for various purposes 
aside from those mentioned. 

Properties and Limitations of Malleable-Iron Castings. 

In commercial practice the engineer who 
has placed his contract with a reliable foundry can 
depend upon a uniformity of product that will 
rarely have a yield point lower than 13.8 tons per 

uare in, and frequently as high as 14.2, an 
ultimate strength less than 20 tons, or an elonga- 
tion less than 10 per cent. He can quite safely 
depend upon the integrity of the casting, for the 
reason that the founder has finally learned through 
costly experience that freedom from shrinkage 
depends not only upon correct gate emplacement, 
but more particularly upon the use of large shrink 
heads, so located as to eliminate such defects. 
Castings have been produced commercially as long 
as 5 ft., with sections at some parts as thick as 
3 in. In regular practice castings varying in 
weight from 300 to 500 Ibs. are made daily, while 
it would be difficult to place a limit on how small 
they can be run. 

The wearing properties of this metal corres- 
pond to what can be expected of wrought iron 
or dead soft steel, while, as is well known, its 
machining properties can hardly be excelled. As 
far as the ordinary uses of malleable cast iron 
are concerned, the writer feels certain that no 
beneficial results can follow from its heat treat- 
ment. In a limited number of cases, however, 
such as in the production of cheap _hatchets, 
cleavers, and axes, malleable iron can be made 
file-hard by heating to just above the critical range 
and quenching. 


Comparative Costs of Grey-Iron, Steel, and Malleable- 
Iron Castings. 


A statement relative to the cost of manufacture 


of the three products mentioned must 
obviously involve the consideration of many 
different cases and _ conditions. If it were 


not for the fact that in the case of the manufacture 
of malleable iron the annealing (which lasts from 
six to seven days and is a rather costly part of 
the process) must be taken into account, an 
approximate estimate could be made by figuring 
out the cost of the metal in the ladle for each of 
the three products; but the varying cost of mould- 
ing in each case and the fact that the sprue can 
be easily knocked off from both grey and malleable_ 
iron castings while it must be machined or cut off 
from the steel casting, render it rather difficult to 
make a comparison of the costs of the raw cast- 
ings. In general, however, grey-iron castings 
run heavier than do those made of malleable iron. 
Consequently there is less sprue and therefore less 
remelt. Also there is less variation between the 
composition of the sprue and that of the charge 
and as a consequence.a much larger percentage 
of scrap can be used in the mixture when making 


grey-iron than is possible in the case of the mal- 
leable castings. Assuming the highest fuel ratio 
in each case, 10 of iron to 1 of coke for the cupola, 
and 3 of iron to 1 of soft coal in the air furnace, 
it will be seen that the cost for fuel is less in the 
former than in the latter case. The same holds 
true in connection with furnace maintenance. 
Aside from cleaning and chipping, the grey-iron 
casting is finished when the metal fills the mould, 
while the white-iron castings must be cleaned, 
taken to the annealing room, packed in boxes, 
and then charged into the annealing oven and 
heat-treated for a period in most instances of 
seven days. The boxes must then be removed 
from the annealing oven, the castings again 
cleaned and sorted, to the cost of which must be 
added that of the fuel used for heat treatment, 
oven maintenance, supervision, and overhead. It 
can therefore be very easily seen that there must be 
considerable difference between the cost of produc- 
tion of these two products. The writer believes 
that on an average it will easily cost Jd. a 
pound more to produce malleable iron than it will 
the grey-ron castings, and at least 30 per cent. 
more to produce steel castings than malleable. 

The malleable-iron casting is regularly used and 
can be recommended in the manufacture of railway 
trucks, agricultural implements, motor vehicles, 
tractors, link belts, chain, fittings, stoves, etc., anl 
is adapted for use for any part of such size as can 
he successfully made where strength combined with 
ductility is a necessity and low cost per pound 
an essential. 


The British Cast-Iron Research 
Association. 


Research Department. 

In the September 15 issue of Tne FounpRy 
TrapeE JouRNAL we gave details of fifteen problems 
submitted by members to the Association for solu- 
tion. -Copies of this list are still to be obtained 
by application to the secretary, Mr. Thos. Vickers, 
of Central House, New Street, Birmingham. The 
Acting Director of Research (Mr. J. E. Fletcher) 
has during the month cf September received the 
following :—Problem No. 15: Sulphur holes in thin 
castings; (16) Metals mixture for increasing the 
life of annealing pots; (17) Shrinkage and density 
of grey-iron castings; (18) Shrinkage and blow- 
holes in small castings; (19) Moulding sands for 
light castings; (20) Metal mixtures for hydraulic 
cylinders; (21) Defects due to mixture in chilled 
castings; (22) Design of rollers, suitable mixture 
for special wheels with steel spokes; (23) Suitable 
mixtures for metal patterns; (24) Cupola propor- 
tions; (25) Briquetting cast-iron and steel turnings 
for cupola mixtures; (26) Warping troubles in flat 
castings; (27) Fluxes for desulphuring in cupola 
coke charges; (28) “ Draws’’ and shrinkage de- 
fects and their remedy. 

The following complete research works are now 
being carried out. These will occupy some time, 
but interim reports will be supplied to members 
as the work proceeds. ~ 

Research No. 1: Shrinkage defects, “ draws and 
shrink ”’ holes in castings; (2) sulphur holes and 
hard spots in small castings; (3) abnormal frac- 
tures and structures in malleable castings; (4) 
standardisation of testing methods of cast iron; 
(5) grading of pig-iron; (6) cupola and ladle 
linings; (7) moulding sands; (8) motor-car cylinder 
castings ; (9) alloys of cast iron for resisting erosion 
and corrosion as in centrifugal pumps, valves, 
pulverisers, ete. 

The Technical Bureau. 

The literature upon all foundry work as pub- 
lished in any part of the world is regularly received 
and abstracted and indexed. The Bureau is being 
daily used by members requiring foundry data or 
technical information, which the Association is now 
in a position to supply. 


A NON-CORROSIVE ALUMINIUM ALLOY. 
—Mr. Foster Milliken, of Lawrence. New York. 
has patented an alloy suitable for resisting nitric 
acid and similar agents. It is prepared by mixing 


89 to 94 per cent. of pure aluminium with 5 to 10 
per cent. of lead. The alloy is deoxidised with 1 
to 2 per cent. of magnesium. 
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Electric Furnace Progress in 1921." 


By E. T. Moore. 


Much of the work outlined as a programme for 
research work of necessity involves continuity of 
operation, a condition which has not been possible 
to obtain. On this account it has been impossible 
to complete the work, which anticipated extensive 
research and the recording of a mass of secured 
data. However, it is hoped much discussion will 
result from the suggestions outlined herein, and 
a much broader scope given to the subject. The 
plans called for the following lines:—(1) A 
thorough study of the heat losses from electric 
furnaces; (2) presentation of operating data on 
furnace electrodes, according to the electrode 
specifications drawn up by this committee and pre- 
sented in a Paper before the last Convention; (3) 
an inyestigation of the merits of dual voltages, 
and the deleterious effect on the metal, if any. 
of a relatively high voltage, for melting; (4) in- 
vestigation of electric furnace phenomena. 


Heat Losses from Electric Furnaces. 


Considerable attention has been given to the 
study of heat losses through walls, roof, electrodes. 
cooling water, and escaping gases. 

Messrs. Wolfe and Wysocki, in ‘‘ Heat Losses 
Through Electrodes of a 6-ton Heroult Furnace,’’ 
give data for heat losses through the cooling water, 
but obviously tests of this kind are not complete, 
since a large amount of heat is lost at the elec- 
trodes which is not carried away by cooling water. 
The figure of 18.7 per cent. given for power loss 
of the electrodes did not represent the complete 
loss at this point. This is especially true in those 
furnaces where there is considerable clearance 
between the roof and the electrodes, which permits 
the escape of gases in large volume, carrying a 
tremendous amount of heat with them. Suitable 
economisers will prevent the escape of a large 
amount of heat, and lengthen the life of the elec- 
trodes as well. 

In the Stobie furnace, which was developed in 
England and is used quite extensively, the 
inakers claim a device which greatly reduces the 
heat losses at the opening between roof and elec- 
trodes. This device consists of a series of telescop- 
ing tubes placed around the electrodes above the 
roof, and quite effectively seals the opening 
against escaping gases and heat. The maintenance 
of tight joints between adjacent sections is a 
matter which should he investigated. 

considerable amount of heat-loss occurs 
through furnace doors, which should be designed 
to give as effectual a seal as possible. 


Specifications for Electrodes. 


An_ initial specification on any material 
generaliy cannot be complete, and the committee 
has realised that its first attempt to draw up an 
electrode specification, such as the one presented 
at our last convention, would be far from satis- 
factory. 

It was hoped, after a year’s use of the sug- 
gested specification, to send out another question- 
naire to manufacturers, and record the results of 
such use in this Paner. The industrial depres- 
sion has caused the shutting down of most electric 
furnaces, and operating data under the new elec- 
trode specifications are therefore not available. 
Tt is hoped the specifications will be criticised and 
eventually corrected and elaborated. 


In the committee report before the last Conven- 
tion reference was made to “a well-defined belief 
that the high rate of melting, obtained by high 
voltages, is detrimental to the quality of the 
product, especially to tool steel.’’ A considerable 
amount of discussion by correspondence has taken 
place as to the relative merits of dual voltages, 
the matter dividing itself into two features: 
Effect of relatively high voltage during melting 
on the refractories within the furnace. Effect of 
relatively low voltage during refining on the 
refractories within the furnace. 


* From a report submitted to the American Association of Iron 
and Steel Electrical Engineers at the Chicago Convention, 


The Effect of High Voltages for Melting. 


There seems to be a general opinion that equal 
results as to metal quality can be secured by either 
single or dual voltages. Some users feel that there 
is practically no change in the quality of steel 
when melted and refined at one voltage anywhere 
between 100 and 140 volts, such as is used in the 
Heroult, Greaves-Etchells, Ludlum, and similar 
types of furnaces. However, there seems to be a 
decided antipathy for voltages, say 160 to 250, as 
the extremely long are with such voltages is detri- 
mental to the metal, particularly high-grade tool 
steels, and also very severe upon the refractories, 
especially during refining. 

On the other hand, while it appears reasonable 
that detrimental effects to the metal are produced 
during a high voltage melting period, yet these 
effects can largely be eliminated by a relatively 
longer refining period. It is also evident that 
better steel is made by preventing contamination 
of the metal than by allowing contamination and 
then attempting to eliminate the injurious 
elements. In other words, we return to the old 
adage, ‘‘an ounce of prevention is better than a 
pound of cure,’’ and whether or not this is worth 
considering, from the standpoint of commercial 
steel production, is more or less debatable. 

As to just how the steel is affected no one at 
present, it would seem, can answer, for this brings 
in such obscure phenomena as the effect of oxygen 
and nitrogen on molten steel at high temperatures, 
Tn a mass of solid steel scrap having a source of 
intense heat at its centre, with considerable space 
for gases to play between the fragments of 
material, we have an ideal condition for the 
thorough mixing of oxygen and nitrogen with 
solid, molten, and even vaporised steel. 

That such conditions permit of the most active 
chemical action between the gases and the steel 
needs no comment. The more intense the action 
is, the longer must be the period when these gases, 
oxides, nitrides and other combinations must be 
eliminated from the final product. This action is 
present in a greater or less degree in every arc 
furnace, or open-hearth furnace for that matter, 
and it might be pointed out now that this may be 
one of the reasons why the induction furnace is 
said to produce a higher quality of steel. 


Influence of Nitrogen on Steel. 

’ Assuming, however, that nitrogen is injurious 
to steel, it would appear that nitrogen fixation 
would inerease when a relatively longer are with 
high voltage was used, than with a short are when 
lower voltages are used. In other words, the 
principle of a steel melting furnace with such a 
long are is very similar to the Berkelund and 
Evde or Schonherr nitrogen fixation furnaces. 
The fact that the are is long gives a much greater 
path of air for the are to pass through, and it is 
reasonable to assume as a hypothesis that the 
greater air gap the are traverses the greater will 
he the quantity of nitrogen or nitrous oxide pro- 
duced. 

The experiments made jn the laboratory with an 
ordinary static machine will readily be recalled, 
and how the length of the are was varied by in- 
creasing the air gap. It was then apparent that 
the longer the are the more perceptible the 
presence of ozone became, indicating a greater 
conversion of oxygen to ozone. 

While ozone is an allotropic form of oxygen, one 
and one-half times as dense—a much more power- 
ful oxidiser than oxygen gas. and nitrogen a very 
inert gas combining only at high temperatures, and 
then only with a limited number of elements, it 
wonld appear consistent to expect similar results 
with both, as expressed in our hypothesis. The 
fact that nitrogen combines only at high tempera- 
tures is a fair indication of its presence jn steel, 
particularly when a long are is used, as with 
hicher voltages. 

As a result of this supposition, it was thought 
desirable by the committee to investigate 


thoroughly the phenomena within an are furnace, 

by taking photographs of the ares with a multi- 

exposure high-speed camera, and 
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recording the phenomena of the circuit with an 
oscillograph. Also a close analysis of the steel, 
both physical and chemical, was to be made with 
articular reference to the occurrence of nitrogen 
in more or less degree, as the value of the melting 
voltage and consequently the length of the arms 
were increased, 

Microscopic examination of steel has revealed a 
fine irregular needle structure, which has generally 
been accepted to be typical of iron nitride. This 
structure has been studied by a number of in- 
vestigators, as outlined in the report. In an 
article in ‘‘ The Iron Age”’ of July 7, 1921. on 
“An Occurrence of Nitrogen in Steel,’’ A. A. Blue 
presented data showing evidences of direct com- 
bination of ordinary inert atmospheric nitrogen 
with iron at moderate heating temperatures. 


Absorption of Nitrogen at High Temperatures. 

If evidence of nitrogen is found in iron at 
moderate heating temperatures (not over 980 deg 
C.), it is reasonable to assume that at tem- 
peratures several times these amounts, sych as 
exist in the electric furnace, a much greater com- 
bination will result. To our knowledge this type 
of investigation has never been made, although 
J. Kelleher, in his Paper, “ Some Phenomena Ob- 
served in Electric Furnace Arcs,’’ before the 
American Electrochemical Society, projected 
images upon a screen through an aperture in the 
walls of a small single arc d.c. experimental fur- 
nace, from which sketches of the are could be 
made. 

These sketches showed that the flame of the arc 
apparently flowed from the electrode to the slag, 
depressing the slag and flaring out at all sides 
when the electrode was the negative pole. An arc 
length of 3 in. was easily maintained, and under 
these conditions the are was silent. With the 
electrode as the positive pole, the are was very 
unstable, starting below the surface of the slag, 
the flame moving away from the slag surface and 
projecting particles of slag into space with con- 
siderable force. The arc could barely be main- 
tained at a greater length than 1 in., and was 
loud and spluttering. 

These observations were, of course, made in an 
experimental furnace using direct current, and 
may have no bearing in a commercial furnace. 
However, the obscure information obtained cer- 
tainly warrants further extended investigation 
and discussion. 

In carrying out this work, it was proposed to 
use a new type of portable oscillograph to record 
the wave form, building up of current, instan- 
taneous current and voltage wave distortion, high 
frequency, harmonics and other phenomena. As 2 
number of phenomena in an electric furnace cir- 
cuit are over in 0.001 second, the ordinary moving 
picture camera, capable of from 15 to 35 exposures 
per second, is hopelessly slow, and it was proposed 
to use a polar multi-exposure high-speed camera 
capable of taking pictures at the rate of 3,000 
per second, thus being comparable to the oscillo- 
graph in recording the details of transient elec- 
trical phenomena. 

For some purposes, of course, such speed is not 
necessary, but for many of the extremely rapid 
changes in the configuration of visible forms the 
finely defined, well distinguished, high-speed pic- 
tures are necessary if data of any value and 
utilisation are to be secured. The stereoscopic ex- 
posures obtainable, when properly mounted, give, 
with unusual vividness, a view of what is occur- 
ring in the arc, as the flame or object appears to 
stand out in space, disclosing the shape in three 
dimensions. 

The oscillograph and high-speed camera are 
synchronised so that, by pressure of a single 
button, the mechanism of both is operated so as 
to give simultaneous records, 


Effects on the Refractories. 


Irrespective of the merits or demerits of high 
voltage during melting on the quality of steel, 
the effect upon the refractories within the furnace 
is about the same in each case, for the reason that 
the charge is cold, and most of the heat generated 
goes into the cold metal. Also, at this stage of 
operation, there is no blanket of slag to reflect 
the heat of the arcs in such manner as to cause 
damage to the refractories. 


Unquestionably, the use of a relatively lower 
voltage for refining is desirable, since the amount 
of power input can be much reduced. With a 
lower voltage and reduced power input a much 
shorter arc can be maintained, and this alone will 
give a prolonged life to the refractories of the 
roof, and to the walls as well. With a single 
voltage available, this must be high enough— 
usually around 100 volts—to give suitable power 
input to the furnace for reasonably rapid melting, 
and yet for refining purposes this is too high, 
because excessive heat radiation from the longer 
ares will greatly curtail the life of the roof. 

On the other hand, a voltage of 100 for melting, 
while entirely satisfactory, can reasonably be in- 
creased to at least 120 volts without injuring the 
refractories any more than with 100 volts, and, 
in addition, more rapid melting is secured, better 
regulation from the regulators, and the k.w.h. per 
ton input reduced. In some instances a value of 
even 140 volts would be advantageous, although 
above this point joint trouble is liable to develop 
in the electrodes. The values given above are 
based on three-phase 6-ton Heroult furnaces. 

For refining, a voltage low enough to give suffi- 
cient power input into the furnace to maintain 
heat balance is desirable, and yet not low enough 
to allow the electrodes to dip into the bath, or 
the metal and slag to be splashed against the 
electrodes, by the action of the arcs, as contami- 
nation of the metal will result. A value of 60 
volts on a three-phase 6-ton Heroult furnace in- 
stallation, with 1,500 k.v.a. connected capacity, 
was found ideal from a power input, refractory, 
and electrical efficiency standpoint, but undesir- 
able because the electrodes would occasionally drop 
momentarily into the bath, and thus increase the 
carbon content of the steel. A voltage of 65 was 
likewise found undesirable. 

At 70 volts, however, the are length is greater, 
and the vertical distance from electrodes to bath 
level sufficient to give nearly as good electrical 
and refractory performance as at 60 volts, but 
with much greater safety from contamination due 
to dipping electrodes. Values of 75 and 80 volts 
are also desirable, but with a slightly decreasing 
electrical efficiency and refractory life, but greater 
safety from contamination. Individual installa- 
tions will require separate consideration, with the 
selection of a value between 70 and 80 volts, which 
will best meet the specific case. ° 


Conclusion, 


To recapitulate, it would appear that as good 
steel could be made using dual voltage as with 
one voltage, provided the melting voltage is not 
too high; and, in addition, better economy may be 
secured electrically and from refractories. This 
economy amounts to quite an amount, so that the 
use of dual voltages is well justified, and, we 
believe, will pay handsome dividends. 

On January 1, 1921, the total number of electric 
steel furnaces in the United States was 356, and 
we believe this number has not been increased 
during the first six months of this year. There 
has been very little activity in the non-ferrous 
industry, although there has been a smal! increase 
in the number of brass furnaces. 


Production of Pig-Iron and Steel in 
September. 


The production of pig-iron in September 
amounted to 158,300 tons, compared with 94,200 
in August, 386,000 in March, and 741,000 in 
September, 1920. 

Of this amount 47,400 tons were hematite, 48,100 
tons were basic, 49,100 tons foundry, 10,700 tons 
forge, and 3,000 other qualities. 

The number of blast furnaces in operation, which 
had been 15 at the end of July and 47 at the end 
of August, was 67 at the end of September. The 
number in blast at the end of September, 1920, 
was 300. 

The production of steel ingots and castings in 
September amounted to 429,300 tons, compared 
with 434,100 tons in August, 359,100 tons in 
March, and 884,700 tons in September, 1920. 
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The Slow-Filling of Moulds.* 


This subject was also discussed at the opening 
meeting of the session. The question was opened by 
Mr. Meapowcrort, who wrote that at the present 
time in the foundry trade journals quite a num- 
ber of new developments in working practice were 
being dealt with. The investigations of M. Ron- 
ceray, of Paris, into the question of small gates 
and the abolition of risers were interesting. It 
was necessary to know what changes took place 
in the mould during this slow filling, and, from his 
own experience, he thought it would be beneficial 
in some jobs with a deep section and a small super- 
ficial area, but on jobs with a large superficial 
area, such as tank plates, it was desirable to fill 
the mould as quickly as possible in order to obviate 
cold shuts. In plate castings 2 in. or 3 in. thick 
many failures were due to slow filling. The expo- 
sure of the cope face to the great heat of the metal 
over too long a period brought about the collapse 
of the cope before the metal reached it. The 
investigations of M. Ronceray were a step in 
the right direction, and many of the knottiest 
problems the foundryman had to tackle would 
vanish if the theories put forward by the brilliant 
French foundryman were proved to be correct. 
The craft would then become more of an exact 
science, and great assistance would be given to 
the practical foundryman. 

Tue Cuarman (Mr. J. Haigh) observed that the 
slow filling of moulds was an interesting ques- 
tion. A short time ago it would have been thought 
a revolutionary suggestion. As he understood it, 
the idea was that, instead of running as quickly 
as possible, which was the general practice, a num- 
ber of very fine runners formed a kind of 
sieve through which metal was poured. Mr. 
Meadowcroft suggested that the exposure of the 
cope face to the great heat of the metal over too 
long a period brought about the collapse of the 
cope before the metal reached it. He believed that 
was so. Whether that could be got over by the 
employment of a large number of small runners 
was another question. 

Mr. R. A. Mites (Newton Heath) remarked 
that the illustrations given in Toe Founpry TRADE 
JOURNAL showed mainly small castings. 

THe CHarmrman said he thought the writer did 
not intend to write about large castings with big 
exposed. areas, but to deal with smaller castings. 
One illustration showed a thick section and a thin 
section. In that case the usual practice would 
be to put the runner where the thick section would 
receive a large feed; but M. Ronceray put a num- 
ber of small runners—three or four—instead of 
one large runner. He should say it would be 
impossible to carry that out with large castings; it 
might do with small castings. 

Me. Mus: Pig-iron with high phorus runs 
slowly into the mould and a ay ar a long 
time. It would be better if further information 
were available as to such metal setting solidly 
before commending or condemning the method of 
pouring as suggested by M. Ronceray. 

Tue Cuarnman: What appeared interesting was 
that a casting with a lot of small runners of 
different lengths was shown. 

Mr. Hoee (Burnley) asked if it were possible to 
run a pipe of 4 in. to % in. in section very slowly, 
as such pipes were frequently made in his works, 

Mr. A. Surciirre (Bolton) described a casting 
about 24 in. wide and 6 in, to 8 in. long, with 
lugs at each end for turning purposes, one a 
square lug and the other round. Such a casting 
must be run slowly to get it solid. An attempt 
to run it quickly would result in a ‘ sunk” cast- 
ing, as shown in Fig. 1. He believed the main 
point was the situation of the runner. He re- 
ferred to a flywheel arm which was run at the 
end, and in the centre of it there was a section 
4 in. thick, 18 in. deep, and 15 in. wide, which 
was scabbed all over at the opposite side to the 
runner, as shown in Fig. 2. The reason for this 
was the running at the end, which was undoubtedly 
the wrong position. The correct position is indi- 
cated in Fig. 2. The speaker explained that a 
30-in. lathe bed must be cast with hot metal 
quickly, from one end only, otherwise the flats 


* This subject was discussed before the Lancashire Branch o 
the Institution of British Foundrymen. 


will be defective. Running from both ends, either 
in the case of a lathe bed or planing-machine table, 
is liable to show a cold shut at the place where the 
two streams meet. 

Tue CHARMAN said this was a common practice 
in a shop he knew, where they had a casting 8 ft. 
long of a box section, about 9 in. sq. with cores 
in. They would run that with two runners, about 
24 in. deep and } in. wide. The metal was run in 
at one end and had to travel over 8 ft. The cast- 
ings came out very well, presenting good machin- 
ing properties. He was convinced that many 
scabbed moulds were due to the runners being too 
large and the metal entering at too great a 
velocity. The best method of running: depended 
upon the length, size, and shape of the casting. 
No particular place of running can be definitely 
established for all castings. 


XL 


Runner 


23 


Fic. 1.—Tuer Fast Runnino or tuts CASTING 
RESULTS IN A SINK HOoLe IN THE PosItTION 
SHown. 


A. Member instanced carding-machine cylinders. 
Some firms ran those with a box runner put down 
the inside of the core and a flat runner in the 
mould. Others, with equal success, adopted pour- 
ing at the top with 10 to 12 small inlets, but they 
did not pour slowly. 

Tue CuHairmAn: No, it is not always a question 
of slow pouring. It is more a question of a large 
number of small runners against a small number 
of large runners, 

Mr. Masters said M. Ronceray’s article stated 
distinctly that castings up to 2 ewt. were run with 
a }-in. circular runner—that would be a single 
runner. 

Tue CuHairnman: But he gives illustrations of a 
series of runners. 


Fig. 2.—A FLYwHeEEL Arm Scass ir Run 
FROM THE END, AND SHOULD BE CAST 
FROM THE PosITION SHOWN. 


Mr. Masters said M. Ronceray gave one defi- 
nite illustration where it was ingated in the 
bottom with a runner 2 in. and } in. wide. 
The downgate was about 3 in. dia., so that the 
runner was bigger in area than the downgate. 
That casting came out well. It was circular and 
weighed just under 2 cwt., and it had the appear- 
ance of a piston ring. He thought there was no 
reason to sw that M. Ronceray wanted a 
series of small runners. One could run a fairly 
big casting with a single runner. 

Tue Cuarrman said he knew three foremen who 
had different methods of running a similar pulley, 
and they each got fairly satisfactory results. It 
could not be laid down dogmatically that there 
was one way of doing it, and one alone. It was 
quite possible to run a casting of 2 cwt. with 
a runner of 1} in. x 1} in. The discussion showed 


that there were a good many things yet to be 
found out in foundry practice—that they had not 
yet arrived at finality. 
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New Foundry of Messrs. Lia 


Before dealing with the foundry, it may be 
interesting to note that Messrs. Hall & Stells, 
Limited, are probably the first manufacturers to 
place the operation of their foundry directly under 
the control of an independent laboratory, they 
having entered into a yearly contract with 


up to 3 ewts.; the bulk, however, are very light 
and often irregular, such, for example, as light 
wings with a heavy boss. Of course, where only 
one or two of such castings are being made in the 
jobbing foundry, it is possible to feed them, but 
in the foundry under notice they have to be turned 


GENERAL View or THE Founpry, Messrs. Haut & Sretis, Limtrep. 


Keighley Laboratories, Limited, Keighley, for the 
systematic control of everything appertaining to 
the foundry. 

Of course, such practical scientific control would 
be valueless, if, indeed, not wholly impossible, 
without the sympathetic co-operation of the 
foundry manager. Happily, however, in this 


out by the thousand, and feeding is commercially 
impossible, so that the mixture, pouring tempera- 
ture and sands for moulding are vital factors, and 
prior to the present arrangement foundry wasters 
were an appreciable percentage of the output. 
Under the guidance of the Keighley Laboratories 
foundry wasters have become a negligible quantity, 


Curota Stacinc, Messrs. Haus & Sretis, Loren. 


instance, the foundry manager entered very whilst as the result of the more direct supervision 


whole-heartedly into the scheme, for, obviously, 
if he is freed from responsibility in regard 
to mixtures and analyses, which are clearly 
matters to be determined in the laboratory, 
he is able to concentrate upon production. The 
castings made vary in weights from a few ozs. 


over the moulding operations the output of the 
foundry has been substantially increased. 
Briefly, the system adopted is as follows :— 
Each truck of pig-iron is sampled and an analysis 
made and jeanne Lent, the particular stack being 
numbered in accordance with the record. Scrap is 


NoveEMBER 3, 


1921. 


sorted out into recent foundry and old scrap; the 
former is a known quantity and of the latter 
periodical analysis is made. All coke delivered is 
also subjected to analysis. The mixtures are made 
up from analysis, a copy of the analysis being 
handed to the foundry manager, the report at the 
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When casting new parts, a batch of 50 is made 


in the first cast; these are labelled for ‘‘ foundry 
remarks, 
inspection.’ 
wasters ” have been checked off, they are passed to 
the machine shop for machining, where ‘‘ machine 


” “machine shop remarks,” and “ final 


After inspection for ‘ foundry 


\ 


Frerritine Snor, Messrs. Haut & Sretis, 


same time setting forth exactly what is being done 
and why. 

Two or three times a week samples are taken of 
the metal as cast and chill, shrinkage and trans- 
verse tests are applied. 

Sands, refractories, etc., are tested, and the 
sand mixing is also controlled, experimental work 
being regularly carried out with new batches of 


wasters ’’ are marked off together with remarks 
regarding machining properties. The talley is 
then returned to the office. Generally, a second 
batch is cast as a check upon the first, and if the 
results are considered satisfactory, it is made a 
basis for future operations. 

The old foundry formed part of the Park 
Works, Dalton Lane, Keighley, but proving un- 


Unit, Mrssks. 


sand. The foundry manager, too, is sufiiciently 
interested to discuss frequently moulding proposi- 
tions in regard to shrinkage, drawing, and the 
like troubles, troubles for which the combination 
of the scientific and practical minds can invariably 
devise a remedy. 

Fully 90 per cent. of the castings made have to 
be machined; machining properties are thus a 
factor of prime importance. 


Hatt & Loren. 


equal to meet the demands of the work, a site was 
acquired lower down the Lane, where foundations 
were laid so far back as 1913, but the work had to 
be stopped on account of the war. In 1917, how- 
ever, the shell of the building was completed and 
placed, rent free, at the disposal of the Ministry 
of Munitions, though the building was never 
actually made use of by the Ministry. The site 
had access to two streets with a considerable 


Ga 
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natural difference in the respective levels, and 
these levels were modified to profitable account, 
so that whilst the foundry fioor is on the natural 
level of Dalton Lane, in which the Park Works are 
situate, the stoking ground at the rear is on a level 
with the charging platform for the cupolas. The 
pig, scrap, coke, etc., are delivered by wagon into 
the yard and discharged into an overhead telpher, 
which serves the whole of the stocking rs, as 
also the charging platform. The covered charging 
platform is 100 ft. x 30 ft., and upon this the 
charges are weighed in accordance with the 
numbers given to the furnace man. There are two 
cupolas, one of 10 tons per hour and one of 6 
tons per hour, by Davis, of Manchester, and 
Thwaites, of Bradford, for the time 
being; these are blown with two fans working in 
series, pending the installation of a Thwaites 
Blower, which, it is interesting to note, will be 
fitted with ball bearings. Experiments with the 
air volume and pressure through cupola are 
carried out by the Keighley Laboratories. 

The cupolas are furnished with tip-up spouts, 
the capacity of such bong being 4 cwts. The 
foundry floor is served by a complete system of 
Herbert Morris overhead runways, which are 
designed for loads up to 10 cwts. 

The three bays of the foundry are each served by 
six lines of runway, with a row of moulding 
machines down either side of the bays, so that 
each line of moulding machines are fed with three 
lines for conveying the metal. 

The foundry is well equipped with modern 
moulding machines, core ovens, sand-blast plant, 
etc. . It is interesting to note the very full use 
that has been made of an _ outside consulting 
laboratory in this foundry, such services proving 
a valuable asset in reducing productive costs, etc. 


Book Reviews. 


Tue Execrric Furnace, by Frank J. Moffett, 
B.A., published by Sir Isaac Pitman & Sons, 
Limited, Parker Street, Kingsway, London, W.C.2. 

This little book forms one of the well-known 
Technical Premier Series, and treats of the subject 
in an elementary manner, rendering it suitable as 
a text-book for the student or person anxious to 
realise the possibilities of the electric furnace. The 
book makes no pretentions to show the reader how 
to control practically an electric melting or refining 
plant, or even does it deal with the latest refine- 
ments, but confines its scope to basic principles, 
history, and to the outlining of all types of fur- 
naces, many of which are now obsolete, at least so 
far as this country is concerned. Costs are dealt 
with to some little extent, but under the present 
rapidly changing conditions these can only be 
accepted with the greatest reserve. 


Income-Tax Easy ror Everyons. By T. 
Howard Coalh, F.A.A.—Published by Messrs. 
Simkin, Marshall, Hamilton & Kent, Limited, 
of London, and Wm. Lewis, Limited, of Cardiff. 
(Price 2s. net.) 

Now that the scope of the Income-Tax has been 
enlarged to embrace the manual workers, who 
were not usually called upon to contribute before 
the war, it is desirable that its terms should be 
understood by everybody. The aim of this book 
has been to present the whole subject in simple 
language, so that it may readily be comprehended 
by the man in the street. 

A pleasing feature of the book is the practical 
suggestions which are contained for the arranging 
of the book-keeping of small firms, so that the 
problem of ascertaining the amount of assessment 
is speedily obtained. 

The list of special allowances, such as the £4 
for iron and brassfounders and moulders, £2 for 
acetylene welders, £8 for patternmakers, is one 
which should be appreciated by the foundryman. 

The subject is illustrated by a large number of 
hypothetical cases, which present a much simpler 
procedure for ascertaining liability than the 
official forms. 

Included in the appendix are tables showing the 
tax payable under the new system as compared 
with the old. The ready-reckoner will also be 
‘found useful by many manual workers. 


The Working of Metals. 


A Wolverhampton’ Branch of the Birmingham 
Metallurgical Society having been formed, its first 
session took place on October 12 at the Muni- 
cipal Technical School in that town. Dr. F. J. 
Murray (Head of the Metallurgical Department 
of the School) has been elected Chairman of the 
Branch, and a programme of monthly meetings 
extending into May next has been arranged. 

Dr. F. Jounson (Head of the Metallurgical De- 
partment of the Birmingham Technical School) 
attended as President of the Society, and con- 
tributed the first Paper to the Branch, under the 
title of ‘‘The Working of Metals.” 

Treating of the effects upon metal of wire-draw- 
ing, the author showed that an increase in length 
and a reduction of diameter were obtained by 
assisting the metal to stretch over a very short 
length at a given instant. He showed also that 
the pressure on the shoulder of metal in the die 
was considerable. According to Atkins, it 
amounted to 63 tons to the sq. in. of curved sur- 
face in drawing a rod of No. 5 gauge to No. 8 
gauge. The work lost in overcoming friction was 
over 30 per cent., so that some form of lubrication 
was necessary. The author referred also to the 
differential flow between the outer layer and the 
core of a rod during drawing. ‘‘ Cuppiness"’ 
occurred in steel wire when the centre lagged 
below the skin, this generally being due to the 
pressure of a hard high-carbon core and a much 
lower-carbon outer shell. In a homogeneous pure 
metal, such as copper, the author's experience 
was that the shell lagged behind the core. 

Touching upon the mechanics of rolling, Dr. 
Johnson said the rolling of metal plnonan to be 
complicated by so many variables as to defy at 
resent a purely theoretical analysis. There were, 

owever, several guiding empirical rules which 
were of great service to engineers and metal- 
lurgists, and should be more widely known. For 
instance, for a given condition of the metal, the 
velocity of flow was proportional to the difference 
between the actual shearing stress and the yield- 
point shearing stress. Therefore a slow rate of 
rolling would produce lower stresses in the metal 
than would a fast rate. Attention was drawn to 
the fact that the metal left the rolls not only with 
greater velocity than that at which it had entered 
them, but sometimes in greater velocity than the 
peripheral velocity of the roll itself. Reference 
was also made to the enormous amount of work lost 
in overcoming the roll-neck friction as compared 
with that consumed in overcoming the internal 
resistance of the metal. In cold-rolling 90 per 
cent. of the resistance to rolling was accounted 
for by roll-neck friction. In the rolling of metal 
plates and bars there always occurred an amount 
of lateral spread. A pening of the amount of 
spread for a given material and a given reduction 
Was necessary, because too much spread would 
over-fill a pass and produce fins, whilst insuffi- 
cient spreading would result in undtr-filling of the 
pass and an imperfect shape. One of the greatest 
factors influencing spreading was the extent and 
shape of the projected contact area. In rolling 
rods the splaying of grooves was adopted in «rder 
to produce fins of such a shape that by turning ine 
rod through an angle of 90 deg. at the next pass 
the fins might be pressed back into the rod. No 
roll grooves were perfectly circular. Even the 
finishing pass allowed for a slight amount of in- 
evitable side-spread by having the rolls left 
slightly - apart. 

here appeared to be one striking feature.of the 
work which Alkins had done on drawing and of 
that which he (Dr. Johnson) had done on rolling, 
namely, the concurrence of a maximum rebound- 
hardness value with a minimum specific volume 
value at a stage in the reduction which appeared 
to mark a change from worked metal to over- 
worked metal. Beyond this stage the author's 
tests had shown that a permanent deterioration 
had set in, and this deterioration was made man 
fest . the tensile test results of the annealed 
metal. 


Strokes Castincs, Union Foundry, 
Mansfield, advise us that Mr. W. L. Barker, of 
100, Deansgate, Manchester, has been appointed 
as their representative for the Manchester and 


Liverpool Districts for the sale of their centrifugal 
and sand foundry products. 
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Foundry Irons for Particular Uses. 


Mr, Y, A. Dyer, writing in a recent issue ot 
‘“The Iron Age,” outlines the composition of the 
more difficult types of irons encountered in the 
foundry practice. The relative importance of 
standardising certain of these castings is briefly 
touched upon in the following paragraphs. 


Brake, Shoes. 

A casting which will resist sudden and variable 
frictional wear, yet not be so hard as to break 
down in an irregular way the wearing tread of 
the wheel, should be the aim of the manufacturer 
of brake shoes. The silicon should be fairly low, 
sulphur low, phosphorus medium and manganese 
fairly high. ‘he braking power of the shoe will 
be commensurate with its softness; but soft shoes 
wear more rapidly. One tramway system manu- 
factures its own brake shoes; they are chilled 
throughout. This company is noted for the 
number of flat wheels on its cars; also for the 
noise created by the shoes idling against the 
wheels while the car is in motion. The following 
analyses are recommended for brake shoes :— 

Si. ta Mn. ‘TLC. 
Hard .. 1.50 0.08 0.60 0.70 3.25 
Soft -- 2.00 0.07 0.70 0.50 3.40 


These castings are sold under a guarantee, hence 
the percentage of good foundry iron should be 
used as the base metal, with major percentages of 
steel and low silicon cast scrap. 

Automobile Castings. 

The manufacture of automobile cylinders re- 
quires a standard of high art. The cylinder speci- 
fications not only require minimum thickness, but 
maximum strength and density, to insure safety 
from impact of explosion and effective compres- 
sion; also to care for contraction and expansion 
due to fluctuating temperatures. Minimum fric- 
tional wear is also essential. These are a com- 
bination of factors for solution by the most 
renowned constructional engineers. The ingenuity 
of the moulder is alsg put to a severe test, for 
much depends on the construction of the mould, 
and on the gating and pouring. The following are 
suggested analyses for cylinders : — 

Si. 8. P. Mn. T.C. 
Medium —_1.75~-1.85 0.07-0.08 0.25-0.35 0.75-0.80 3.30 
Light .. 2.00-2.15 0.06-0.07 0.25-0.35 0.60-0.70 3.40 

Piston heads and rings should be of softer 
material, in order not to scorify or wear away the 
cylinder. For the rings, which should be of a 
springy nature, the following compositions are 
suggested : — 

Rings— Si. 8. \P. 
Medium 2.00 0.07 0.40 0.75 3.40 

0.06 0.50 0.65 3.45 


Medium 1.85 ,0.07 0.25 0.60 3.40 
Light .. 2.15 0.06 0.35 0.50 3.45 


Projectiles and Shells. 

Cast projectiles, ordinarily used for target prac- 
tice, require for their production strict attention 
to melting practice; also gating and moulding. A 
dried mould, whirl gate and bottom pour are 
features which will tend to soundness and homo- 
geneity of casting. Shells should be cast verti- 
cally, and may number four to the flask for smaller 
sizes. Twenty-five per cent. of steel scrap may be 
used to good advantage in large size shells, and 
from 18 to 20 per cent. in smaller sizes. Steel will 
lower the phosphorus and total carbon. 

As compressive strength, or resistance to expan- 
sion, is an important requisite of shell metal, 
density is a controlling factor. Specifications 
usually call for 12.5 to 13.3 per sq. in. tensile 
strength, and 18 in. impact. Inasmuch as the 
smallest pin-hole may cause the rejection of shells, 
it is necessary to minimise oxidation of the metal 
and guard against segregation, by the use of low 
phosphorus metal superheated and poured hot. 
Charges should be well fluxed; good substantial 
risers used, and metal be allowed to cool in the 
mould 4 to 6 hours. For such material the follow- 
ing analyses are suggested : — 


Si. 8. P. T.C. 
Light, 3to5in. dia. .. 140 0.06 030 0.60 3.35! 
Medium, 6 to 8in. dia. 1.20 0.07 0.30 0.70 3.20 
Heavy, 10 to12in. dia. 1.10 0.09 0.30 0.80 3.10 


Propeller Blades. 

Because propeller blades are for use in both fresh 
and salt water, corrosion at once suggests itself. 
Low total carbon, with comparatively high 
graphite, resists corrosion from salt water. The 
silicon should not be too high, manganese medium, 
phosphorus and sulphur reasonably low. As much 
as 20 per cent. steel will assist in lowering total 
carbon. If propeller blades are heated, and then 
coated with tar, the treatment will assist in 
resisting corrosion for a long period. The follow- 
ing analyses are suggested :— 


Light . 1.80 0.06 0.40 0.50 3.40 
Medium . 140 0.08 0.40 0.60 3.25 
Heavy .. = -. 115 0.10 0.40 0.70 3.15 


Ingot Moulds. 

Service and economy are the prime requisites of 
ingot mould metal. The moulds are bulky cast- 
ings, but continued service depends on their com- 
position ; more especially the economy question, as 
old and worn-out moulds are put through the open- 
hearth furnace for entrance into a new steel mix- 
ture. Therefore sulphur and phosphorus should 
be low. One steel plant produces periodically, for 
this purpose, in one of its small blast furnaces, a 
metal of the following analysis: Silicon, 1.80 jer 
cent.; sulphur, 0.04 per cent.; phosphorus, 0.08 
per cent.; and manganese, 0.80 per cent. This 
metal is produced from steel scrap, manganous 
slag and silica rock. It is then put through the 
cupola, and poured as ingot moulds of following 
analysis : — 

Si. 8. Mn. T.C. 
1.65 0.06 0.10 0.65 3.40 

This analysis constitutes an excellent ingot 

mould metal, and its duplication in a cupola is 


suggested. 
Welding Rods. 


Clean and flawless metal, with reasonably high 
melting and freezing qualities, is desired in 
welding rods. High silicon, with its fluxing quali- 
ties, is a desirable element. Sulphur and phos- 
phorus should be reasonably low, and manganese 


medium. The following composition is sug- 
gested : — 

Si. Mn. T.C. 

3.50 0.06 0.50 0.50 3.50 


Snap graphite board flasks, inclined vertically, 
make desirable moulds for casting rods. ‘he 
product will be clean and symmetrically shaped. 
However, the rods may be successfully cast in dry 
or green sand. Because the metal section is small 
and, the iron poured hot the grain will be close 


and even. 
Acid-resisting Castings. 

Of course, the ideal metal to resist corrosive 
effects of hot and cold acids would be one which 
approaches iron silicide; that is, an alloy metal 
which contains 12 to 15 per cent. silicon, or the 
following approximate analysis :— 

Si. 8. Mn. 
14.00-15.00 0.05 0.05-0.20 0.35-2.50 0.60-1.25 


Such a metal, however, could not be classed as 
cast iron, This metal may be produced in an air 
furnace or electric furnace by the use of ferro- 
alloys. The nearest approach to an acid-resisting 
metal, poured from cupola iron, would be of fol- 
lowing suggested composition : — 


Si. S. P. Mn 


Light 2.00 0.05 max. 0.30max. 0.75 3.25 
Medium .. 1.50 0.05max. 0.30max. 1.00 3.20 
Heavy 125 0.05 max. 0.30max. 1.25 3.10 


Alkali and heat resistant castings come under 
the above analyses, with slight rise in silicon and 
lowering of manganese for heat resistant castings ; 
and still further reduction of manganese for 
alkali resistant castings. 


Gun Iron. 


As the name implies, this metal once found its 
most practical use in ordnance work, mortar guns, 
cast-iron cannon, etc. It has since gained quite a 
reputation for use in chilled rolls, gas and steam 
engine cylinders, piston rings, liners and various 


engine castings which require a smooth, dense and 
tough structure—‘‘ Hunt-Spiller ” metal being a 
fair specimen. 
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This metal is also essentially a product of the 
air or electric furnace, in which the elements may 
be regulated to suit the specific casting required. 
Carbon control is ideal under such melting con- 
ditions, as well as silicon, sulphur, phosphorus and 
manganese, according to the lining used, While 
large percentages of steel may be used in cupola 
mixtures, yet the total carbon in resultant cast- 
ing may vary considerably, due to the metal’s con- 
tact with incandescent carbon. Additions of steel 
scrap will materially assist in accomplishing the 
desired results. The nearest approach to the 
analysis of gun iron metal in cupola mixtures 
would be the following :— 


Si. 8. P. Mn._ T.C. 
Light . . 0.05 0.35 0.60 3.35 
Medium 0.06 0.35 0.70 3.20 
Heavy 0.08 0.35 0.80 3.00 


The Cost of Cutting Cast Iron with 
Oxy-Acetylene. 


According to a writer in the ‘Iron Age,’’ the 
cost of cutting cast iron with the oxy-acetylene 
torch is about five times that of steel, and, in this 
connection, the following data prepared by Pro- 
fessor A. S_ Kinsey, of the Stevens’ Institute of 
Technology will be of interest. 

Steel 12 in. thick can be cut with oxygen and 
acetylene at the rate of about 30 sq. in. per min., 
costing 63d. to cut 30 sq. in. per min. 

Twelve inch cast iron (used in Professor Kinsey’s 
experiments) was cut at the rate of 7 sq. in. per 
min., costing 94d. to cut 7 sq. in. per min. 

While the above figures show the relative cost of 
cutting cast iron and steel with the oxy-acetylene 
torch to be high for cast iron, it is fair to note 
that the only other way to cut cast iron, i.e., by 
machinery, would cost at least twice as much as 
cutting it with the torch. For example, a slab of 
cast iron costing 6s. 9d. per 100 sq. in. to cut off 
with the torch would cost if cut by machinery at 
least £1 for labour and power if the casting were 
of convenient size to handle. However, the cost 
might be double that amount for machining a big, 
unwieldy casting. 


Publications Received. 


“THe PracticAL METALWORKER,” a new serial to 
be completed in 24 fortnightly parts, price 1s. net, is 
intended as a workshop guide to ‘the practice of 
mechanical engineering. Cassell & Company, Limited, 
London. 

Messrs. THE AvToMATIC AND ELecrric FURNACES, 
Limtrep, 281-283, Gray’s Inn Road, London, W.C.1. 
** Wild-Barfield Patent Electric Furnaces for the Auto- 
matic Hardening of Carbon Steel.’ 

Hacue Ruces, 1921, Expiarnep,”’ by Sanford 
D. Cole. Price 2s. 6d. London: Effingham Wilson, 
54, Threadneedle Street, London, E.C.2. 


GERMAN FOUNDRY DEVELOPMENTS.— 
Dr. Moldenke, addressing the first autumn meet- 
ing of the Newark (New Jersey) Foundrymen’s 
Association on his recent visit to Germany, stated 
that in the briquetting of borings by one of the 
new methods, the borings are put into a large drum, 
heated with gas and when red hot are transferred 
to a case of the proper size, where under a steam 
hammer and with a single blow a briquette is 
formed. These briquettes are being made notably 
thin for facility in melting. Another interesting 
new method noticed by Dr. Moldenke was in de- 
sulphurising iron in the ladle. When the iron 
started to boil a compound considerably stronger 
than soda ash—probably potash—was added to the 
top of the ladle. By the use of this compound it 
was possible to start with as high as 0.12 per cent. 
sulphur and reduce to 0.06 per cent. He reported 
considerable activity in the Krupp plants in the 
production of high silicon acid-resisting castings. 
For use in the manufacture of nitric acid the 
Krupps have perfected a stainless, acid-resisting 
steel. Another new development by German metal- 
lurgists is a high silicon iron. 


The United Steel Corporation of 
Asia, Limited. 


The recent registration in India of this com- 
pany, with a capital of 20 crores of rupees, by 
Messrs. Bird & Company, of Calcutta, and Messrs. 
Cammell Laird & Company, of Sheffield and Lon- 
don, may be considered an event of great impor- 
tance to the future of the iron and steel industry 
in the East, it being proposed to establish as soon 
as possible works on a large scale near the deposits 
of iron, coal and limestone in India. 

Iron ore of the highest quality, fluxes of suitable 
character and excellent coking-coal occur close 
together in vast quantities in Bihar and Orissa. 
The cost of these at the works is very greatly 
below what has to be paid in other steel-producing 
countries. There are upon main railway lines 
suitable sites for works, with abundant water sup- 
ply within easy distance of the deposits, all of 
which are, or will shortly be, served by branch 
line railways. The combination of these factors 
with labour facilities indicates that India will be 
in the position of being able to produce the 
cheapest steel in the world. At present the 
industry in India is in its infancy, only two com- 
panies producing, one pig-iron and the other iron 
and steel. Both show very satisfactory results. 

The present combination is a strong one. The 
firm of Messrs, Bird & Company, of Calcutta, of 
which Lord Cable is the head, control and manage 
a large number of the best Indian collieries, in- 
cluding the new Karanpura coalfield, as well as 
extensive iron ore deposits and limestone areas 
The iron ore lies in the heart of deposits which 
have recently been stated, on the authority of a 
geological survey of India, to be hematite, usually 
appearing to contain about 64 per cent. of iron, 
while samples from the better parts contain about 
as much as 68 or 69 per cent. iron. The phos- 
phorus ranges from 0.03 to 0.08, or, in some cases, 
to as high as 0.15 per cent., and the sulphur con- 
tent is usually below 0.03 per cent. Enough is 
known to justify the belief that the quantities 
available will run into hundreds, possibly 
thousands, of millions of tons. 

Messrs. Cammell Laird & Company, Limited, 
the well-known British firm of steelmakers, 
engineers and shipbuilders, are acting as technica! 
advisers to the Corporation, and are responsible 
for the design, erection and staffing of the works. 

The plans of the new works, which will embody 
all the most modern improvements and the most 
up-to-date labour-saving devices, are well ad- 
vanced, The plant is designed to produce 600,090 
to 700,000 tons of pig-iron, and the steelworks and 
rolling mills are capable of producing 450,000 tons 
of finished steel per annum. As a first step, how- 
ever, it is proposed to erect a unit capable of 
dealing with half the above mentioned quantities, 
and subsequent developments will only be under- 
taken as occasion demands. 

The Board of Directors will be domiciled in 
India, and it will include Indian directors asso- 
ciated with Indian financial interests. An Ad- 
visory Committee has been formed in London, the 
members of which are:— 

The Right Hon. Lord Cable, Messrs. Bird & 
Company, London. 

The Right Hon. the Lord Inchcape, G.C.M.G., 
K.C.S.1., K.C.1.E. 

The Right Hon. Lord Meston, K.C.S.I. 

Sir Trevredyn Wynne, K.C.S.I., K.C.1.E. 

W. L. Hichens, Esq., Chairman of Messrs. Cam- 
mell Laird & Company, Limited, Vice-Chairman 
of the English Electric Company, Limited. 

J. M. Allan, Esq., Managing Director of Messrs. 
Cammell Laird & Company’s Sheffield works. 

Max Muspratt, Esq., Chairman of the United 
Alkali Company. 

The Corporation will be a rupee company, but 
on the issue of the prospectus transfer offices will 
be established in London, and application will be 
made to the Stock Exchatige for a quotation in 
sterling in London of the rupee shares. 


‘*Excess Prorits Drry ann Prorits 
Tax (1921 Suprtement’,” by J. Gault. Price 2s, net. 


London: Effingham Wilson, 54, Threadneedle Street, 
E.C.2. Stevens & Sons, Limited, 119 and 120, Chan- 
cery Lane. 
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BIRMINGHAM BRANCH. 
Discussion on “Some Principles Underlying Foundry 
Practice.”* 


Tue Cuarrman (Mr. F. Holberry) said they had 
listened to a very able Presidential Address, and 
he thought it a pity that courtesy demanded that 
they should not discuss it that night. 

In proposing a vote of thanks to the President 
for his address, Mr. H. L. Reason, Senior Vice- 
President of the Institution. said everybody appre- 
ciated the thought and time devoted by the Branch- 
President to the collecting of data and placing 
before them so many aspects of foundry work. He 
had practically dealt with all the main points in 
the foundry, commencing with the value of science 
in the foundry, passing on to analyses of irons and 
also dealing with the standardisation of pig-iron 
and the important matter of chilling. The address 
suggested foundrymen were at a disadvantage, as 
they had no means of ascertaining exactly the 
nature of the material they were using. In fair- 
ness to the blast furnace it should be said that, 
considering the way in which pig-iron was made, 
it was wonderful how some of the blast-furnace 
managers and chemists brought out such a good 
product. Take the ordinary blast furnace, which 
iooked nothing more than a glorified cupola, the 
coke and ore put in at the top by mechanical 
means, after which it was left to Providence to 
bring the iron out to the correct analysis at the 
other end. Undoubtedly it was at this end of 
the business that scientific help was required. 
With reference to the question of pig-iron of the 
same or equal analysis giving widely different 
physical properties, the Branch-President stated 
that grading shouid be done by analysis, fracture, 
and physical properties, everyone with a knowledge 
of irons knew that analysis did not tell them every- 
thing. It was possible to have pig-irons of the same 
analysis with high and low physical properties. 

The question of the standardisation of pig- 
iron associated itself with the question of 
standardising test-bars, and Mr. Young pointed 


out at the Convention that they were up 
against a_ difficult problem. Chemists were 


unable to locate the whole of the  ingre- 
dients. in pig-iron which affected the physical 
properties, so that there was quite a wide field for 
research. As the Branch-President had pointed 
out, those interested in the ironfounding indus- 
try were looking forward to receiving a great deal 
of help from the Research Association, whose work, 
he believed, was going to place the industry on 
a higher plane than it had ever previously occu- 
pied. It was going to take them along the road 
of progress. They had now arrived at a certain 
state of proficiency and excellence in their pro- 
ductions, but without the application of science 
to their work they would stay where they were. 
They must either go forward or lose ground, and, 
in view of the work which was being taken in 
hand by the Research Association, he had every 
confidence that their industry was going forward 
so that they would hold their position in the indus- 
trial world and regain the position of being the 
first industrial nation in the world. 

Mr. W. J. Fravett, in seconding, said he was 
rather impressed by a letter he read in THE Foun- 
Trape JourNAL, and was very much surprised 
when he read it, because it seemed to strike what 
he thought was a note of discord as to how the 
Blackpool Convention was carried on. The writer 
apparently thought that they ought to go there, 
as some came to the Branch meetings, looking very 
serious, and perhaps savage, because they had 


made up their mind that they would attack the . 


reader of the paper. Were they to sit at the Con- 
vention day after day listening to nothing but 
papers? He thought they would agree that at the 
Institute’s Annual Conventions they were not onls 
called together to receive instruction by the read- 
ing of technical papers, but that it should be 
regarded as an annual gathering where perhaps 
friends who had not met for a long time might 
renew the friendship, so making the Convention 
not only interesting and instructive, but pleasur- 
able as well. 


COVENTRY BRANCH. 
Discussion on Mr. E. Carey Hill’s Paper on “ Some Details 
of Foundry Management.” 

This Paper, which was given in full in a recent 
issue* of THe Founpry Trave JOURNAL, constituted 
the Presidential address, and was read at the 
opening meeting of the Coventry Branch on 
October 5. The chairman, Mr. G. E. Roberts, in 
congratulating the President on his address, said 
he envied the organisation Mr. Hill’s firm must 
have to carry out such a system so thoroughly. 

Mr. F. H. Huvurrey, A.1.C. (Past-President), 
after endorsing the previous speaker's remarks, 
said the system which the lecturer had explained 
of course required establishment before one could 
say much in the way of criticism or praise. But 
on the face of it the arrangements outlined cer- 
tainly looked as if it would show up all the dan. 
gers and pitfalls into which the foundry trade 
occasionally fell. However, the system was, he 
thought, to be commended in that it showed at a 
glance to anyone engaged in the management of 
the foundry the exact position in which any par- 
ticular order stood. This was a matter which was 
of vital importance to the management at all times. 

Mr. Lane congratulated the Branch-President 
on his instructive address, and also on following 
their last President’s precedent in avoiding the 
subject of foundry training, which appeared to 
be the stock subject for presidential addresses. 
Mr. Carey Hill seemed to have confined his forms 
to an absolute minimum for obtaining efficiency. 
One matter had been mentioned which particu- 
larly interested him. Mr. Carey Hill had referred 
to the well-known change which occurred in metals 
on constant remelting, but stated that the pre- 
vious day’s risers would be of the same composi- 
tion as the casting, and he would like to know if 
this similarity was an invariable experience, be- 
cause on one or two occasions risers sent for 
analysis were found not to be so. The foundry 
foreman told him that a mistake must have been 
made in the analysis, urging that the composition 
of the risers or runners must necessarily be the 
same as the casting, and the casting was all right. 
According to the analysis of the risers or runners 
the sample, the foundryman argued, must be all 
wrong, and therefore they were wrong in the 
laboratory. The only explanation appeared to be 
that there was a difference in the composition of 
the casting and that of the risers. 


The Lecturer’s Reply. 

Mr. Carrey Hi.1, replying, said that in preparing 
this address he had borne in mind that the aspect 
of the organisation of the technical details referred 
to, so that they could be controlled as a matter 
of routine, was a matter which must be regarded 
almost exclusively as one embodying the view point 
of the management in any foundry; and this being 
so, he had considered that the matter might 
be of interest to those present who were foundry 
managers, or who were members of the manager’s 
staff, as it would enable them to compare the 
methods he had employed with their own, and to 
take notes of the points of dissimilarity as worthy 
of consideration. 

On the other hand, those members present who 
were craftgmen in the various local foundries 
might be assisted to see the matter from a view 
point differing from their own, which, in his 
opinion, could not fail to have the effect of widen- 
ing their knowledge and of assisting them in their 
work. 

In reply to Mr. Lane, he said that in the case 
of heavy or thick castings it was quite possible 
that segregation might occur, the heavier con- 
stituent in the alloy sinking and causing a differ- 
ence in the compositions of the casting and the 
risers; but that in thin light castings the composi- 
tion should be the same. Of course, with proper 
treatment, it would be possible to get variations; 
if, for instance, the metal was stirred vigorously 
with an iron rammer for ten minutes before pour- 
ing, it would be quite likely that some iron might 
be introduced. On the other hand, there might 
be something in the foundry foreman’s side of the 
question, for analysts sometimes made mistakes. 


* See page 333, October 27, 1921 


* See page 319. October 20, 1921. 
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He had on one occasion agreed to buy ingots on 
«analysis, with a penalty for variation from speci- 
fication. 


NOTES FROM THE BRANCHES. 

Lancashire Branch.—In connection with the 
Burnley Section of this Branch, meetings are to 
be held on the following dates, when the lectures 
will be as stated :—November 8.—Mr. H. Sherburn 
(Warrington). December 6.—Mr. W. H. Cook 
(Heaton Chapel). February 7.—Mr. J. Masters 
(Stalybridge). March 7.—Mr. J. Hogg (Burnley). 
April 11.—Mr. J. Pell (Rose Grove). 

The meetings will take place in the Technical 
College, Ormerod Rd., Burnley, at 7.15 p.m., and 
a successful session can confidently be looked for. 

Mr. J. Pell, of Rose Grove, is acting as 
Honorary Secretary. The meetings will be con- 
venient for members residing in Burnley, Black- 
burn, Accrington, Nelson, Colne, Todmorden. 
Padiham, etc. 

London Branch.—At the opening meeting of the 
Branch, in addition to eight applications for mem- 
bership, a request was received from the Rodney 
Foundry Company, Limited, to become*a subscrib- 
ing firm. This is the first from the London area, 
and it is hoped that their excellent example will 
be followed by others. 

Newcastle Branch.—Mr. B. W. Johnston, of 
Sunderland, for many years a member of this 
Branch, has resigned theongh ill-health. Mr. John- 
ston was a valued member, and gave active help to 
this Branch. He read a very interesting Paper on 
the ‘ Prehistoric Founder,” describing many 
examples of castings made in prehistoric times; 
also reproductions of other implements and 
weapons of that period. For this he was awarded 
the Institution’s Diploma. 

Mr. J. Morris, or Newcastle, has recently been 
transferred to the London Branch. 

Mr. J. A. Holden has written from Benoni, 
South Africa, stating that although far removed, 
he still wishes to preserve his connection with the 
Newcastle Branch, We wish Mr. Holden every 
success in his new surroundings. 

Mr. Geo. Vardy, M.B.E., the immediate past- 
President of the Branch, is unfortunately seriously 
ill. The members of the Branch extend their 
sympathy and wish him an early recovery. 

The Branch has been fortunate in again secur- 
ing the Neville Hall for their meetings. The 
Neville Hall is considered to be the best audi- 
torium in the North for acoustic properties. 

Councillor Edward Smith, of South Shields, one 
of the oldest members and past Branch-Presidents, 
has been elected Mayor of South Shields. This is 
the first of our members to receive civic honours, 
and our best wishes go out to him. 


Forthcoming Events. 


Institution of British Foundrymen. 

East Midlands Branch.—‘ Cast Iron,” by J. T. Goodwin 
on November 5. 

Lancashire Branch.—“ The New White-Metal Series, with 
special reference to Magnesium and its future use in 
Aircraft and Textile Machinery,” by J. D. Paton, 
M.I.M.E., on November 5. 

London Branch.—‘ The Casting of a Marine Propeller in 
pangaame Bronze,” by Wesley Lambert, on Novem 

10 


r 10. 
Coventry Branch.—‘‘ Gas in the Foundry,” by A. Docking 
on November 16. 
Sheffield Branch.—‘‘The Production of Steel Castings,” by 
. Darley, on November 18. 
Manchester Association of Engineers. 
Scottish Branch.—‘‘Some Factors affecting Cupola Effi- 
ciency,” by A. Campion, F.1.C., on November 5. 
“The Flow of Metal during Forging,” by Harold F. Massey, 
Sc., on November 12. 
Falkirk Branch.—“ Practical Economies in the Foundry.” 
by R. Clark, J.P., on November 19. 
Discussion on “Foundry Costs and _ Establishment 


Charges,” introduced by D. Adamson, M.I.Mech.E., op 
November 25. 


Birmingham Metallurgical Society. 
Belting of Brass,” by H. H. Hayeson, on Novem- 
r 10. 


Coronet 0. C. Armstronc, D.8.0. (chairman of 
Greenwood & Batley, Limited), has been nominated 
as president of the Federation of British Industries, 
in succession to Sir W. Peter Rylands. Sir W. Peter 
ort will give up the office of president, a position 
which he has held for two years, at the annual meet- 
ing, which will be held on November 23. 


A Paper, presented at the recent Symposium 
on non-ferrous metallurgy of the American 
LlectroChemical Society, by Mr, H. M. Sr. Joun, 
of the Detroit Electric Furnace Company, dealt 
with the influence of the electric furnace on the 
metallurgy of non-ferrous metals. The author 
described the electric furnace, as used in brass 
foundries, rolling mills, and refining plants, as a 
device for melting metal, and declared, in sum- 
marising, that the electric furnace in the brass 
industry has shown the following tendencies in 
its influence upon that industry :— : 

A gradual breaking down of the secretiveness 
as to methods and results which has characterised 
the industry in marked degree. 

The repiacement of the experienced brass melter 
by a mechanic who may know next to nothing 
about brass, but who can operate the electric fur- 
nace in accordance with instructions—just as he 
might operate any other semi-automatic machine. 

‘The melting of high-quality brass and bronze in 
ton lots, or about ten times the amount of the 
average crucible heat. 

The more convenient and economical handling of 
charges consisting wholly, or in large part, of new 
metal. 

A more complete utilisation by the foundry of 
chips, borings, and other wastes. 

A more complete recovery by the smelter and 
refiner of the metal contained in concentrates and 
foundry wastes purchased by him. Also a more 
efficient salvaging of old metals. 

Inclusion of zinc and the other white metals 
directly in the charge originally placed in the 
furnace, thus eliminating the laborious and expen- 
sive speltering process. 

The introduction of mechanical charging 
methods, at a great saving of time and labour. 

The elimination of fuel storage and handling, 
as well as the necessity of disposing of ashes and 
combustion gases. Brass foundries can now be 
built without stacks. 

Rapid progress in the determination of factors 
upon which successful brass melting depends, and 
which have previously been undetermined because 
of the inexact nature of the process. 

Progress in the development of refractory and 
other materials needed by the electric furnace in 
order to produce the most favourable results of 
which it is capable. 

The elimination of oxygen, sulphur and other 
contaminating elements from the atmosphere to 
which the molten metal is exposed. 

The melting of copper alloys at an average net 
loss of less than 1 per cent., as compared with the 
2 to 8 per cent., which was formerly considered 
good practice. 

A reduction in the amount of hand labour neces- 
sary and an improvement in working conditions 
due to the more nearly automatic operation of 
electric furnaces. 

A more exact temperature-control which permits 
of nearly perfect duplication of results. 

Rapid progress in the application of direct pour- 
ing from the furnace into moulds. 

he production of a better average quality of 
metal than was formerly possible, even in the 
crucible. 

A marked reduction in the over-all cost of melt- 
ing copper alloys, as compared with fuel-fired 
furnaces. 

The rapid disappearance of the crucible from 
rolling-mill work, and a somewhat more gradual 
reduction in its use elsewhere. 

The gradual restriction of open-flame furnaces 
to a wllsiieehe narrow field of use. 

The author estimated the electric melting cost, 
when plant operations are normal, as one-half that 
of name. and two-thirds that of gas 
or oil, 

Dr. Horace W. Gillett, of the U.S. Bureau of 
Mines, Ithaca, N.Y., made the interesting state- 
ment that in his recent canvass of the situation 
as to what companies had by this time installed 
electric melting furnaces which had been contracted 
for, every company operating a rolling mill had 
already installed the expected furnaces and were 
ready to operate—a fact which he thought bore 
out the author’s statement that the crucible was 
rapidly disappearing from rolling mills as a melt- 


ing medium. 
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Oil Core Sand Mixer. 


In the apparatus illustrated, the Universal 
System of Machine Moulding & Machinery Com- 
pany, Limited, Queen Victoria Street, London, 
have certainly struck the keynote of simplicity, 
whilst they have, at the same time, attained a very 
high degree of efficiency. 

The mixer consists of nothing more than a sheet- 
iron tub open at the top and carried upon two 
special supports. The bottom of the tub takes the 
form of an iriverted V, and working against this 
V in opposite directions and at different speeds 
are two helical blades, which are driven through 


An Orn Core Sanp MIxeEr. 


gears by a single pulley, the result being that a 
perfect mixture of the sand and agglutinant is 
attained in the minimum of time. When the mixing 
is complete the tub is overturned by means of a 
lever. The capacity of the tub is 5} gallons, and 
the power required to drive it is approximately 
1} h.p. The pulley speed is approximately 50 r.p.m. 
It is a thoroug ty robust machine, and it will be 
readily understood that the nature of its operation 
makes it practically immune from clogging troubles, 
though in any event it could be completely cleaned 
out in a few minutes. 


Melting Copper Wire. 


According to the ‘‘ Fonderie Moderne’’ the 
possibility of using scrap copper wire depends 
upon the type of insulating material with which 
it is covered. If of cotton it can easily be burnt 
off, after which the copper can be quenched in 
water and squeezed into a compact mass for re- 
melting. On the other hand, if india-rubber is 
the insulating matter such a method is unsuitable 
on account of its high sulphur content, which con- 
taminates the copper. On melting, this sulphur 
absorbs oxygen, which results in porous castings. 

If the wire is bought with the insulation still 
in position, that covered with rubber should be 
separated and only used for unimportant castings. 
It should be converted into a compact mass before 
charging into the crucible. As it is impossible to 
compress it should at least be wound into bobbin 
form. The method advised is to add as quickly 
as possible the copper wire into a molten charge, 
avoiding the solidification of the material. After 
all the wire has been assimilated the charge is 
stirred, white metals are added; it is again 
stirred, and the crucible is removed from the fur- 
nace. After skimming } per cent. of phosphor- 
copper is added, and the metal stirred once more. 
This addition liquefies the upper layers of the 
metal and allows the gases in suspension to escape. 
Even at the moment of teeming the metal should 
be agitated right to the bottom of the crucible. 
Treated in this manner serap copper wire will give 
results quite comparable with those when copper 
ingots are used. 


The Economy of Testing Castings. 


By F. C. Epwarps. 


A casting designed on theoretical lines might be 
perfect if the theory took into consideration the 
whole of the factors and their incidence upon the 
production of the casting. Indeed, it is open to 
question whether any human hypothesis can be 
regarded as infallible. For this would assume the 
provision not only for all known contingencies, 
but also for those which, in our present imperfect 
state of knowledge, are beyond our comprehension. 

The well-known case of the Quebec Bridge dis- 
aster exemplifies the point. Even what we term 
a natural law is merely a hypothesis based on 
experience. Newton’s law of gravity can be con- 
sidered imperfect in the light of Einstein's rela- 
tivity theory. 

To-day it is the practice of some ironfounders 
to analyse their iron, both pig and castings. It 
is usually assumed that the design is the best 
possible one to meet the requirements of the job. 
Nevertheless, as ironfounders well know, often to 
their cost, it occasionally happens that after large 
numbers of certain castings have been made it is 
discovered—through a minor accident, perhaps— 
that an alteration in design is imperative in order 
to avert a more serious calamity. Increased 
strength is not invariably secured by adding 
metal: judicious lightening in parts is often the 
sanest course to take in these cases. The object 
being, obviously, to give the greatest attainable 
strength to the parts that are subjected to the 
greatest stress, whilst reducing to a minimum or 
possibly eliminating the causes of initial stress 
which is present in most castings. 

It has often occurred to the writer that an 
appreciable economy in metal could be effected, 
and more reliable castings produced, if the prac- 
tice of mechanically testing an actual casting were 
more generally carried out. The necessity for this 
becomes clear when we remember that the design 
—a vitally important factor in any cast-iron com- 
ponent—is largely a matter of individual judg- 
ment, or perhaps a balancing of probabilities. 
The chemical composition, on the other hand, by 
analysis and attention to pouring temperature, 
may be brought to a very high pitch of scientific 
control. This a priori conclusion is abundantly 
substantiated by experience, and it will be gene- 
rally conceded that the failure of castings to with- 
stand the computed stress is, other things equal, 
more often due to imperfect design than to the 
unbalanced chemical composition of the metal. 

Taq test the design efficiently, then, an actual 
casting should be tried in a machine which registers 
the load applied. This load—tensile, impact, etc.— 
must be adapted to comprise, so far as is possible, 
the various stresses with which the casting is likely 
to meet in service. It may, in some cases, be 
sufficient to test the several parts of the casting 
where the working stress will be most severe, or 
where it is desired to keep the sectional area down 
to the lowest limit consistent with strength re- 
quired; as, for example, where a maximum clear- 
ance is desirable, or where lightness is essential. 

Another method which gives fairly reliable 
relative results—especially where the job is too 
large for the testing machine to cope with—is to 
have a model, on a reduced scale, of the casting. 
or of the part to be tested, made, so far as is 
practicable, under the same conditions and of the 
same composition as the casting itself. Tests are 
then carried out and the observations recorded. By 
careful comparison these are found to be of the 
utmost value in the subsequent design of the cast- 
ing required, or of the alterations to the pattern. 

The utility of these tests is further proved by 
the fact that fractures often occur in unexpected 
places, thus revealing the presence of other forces 
besides those calculated upon. 

These mechanical tests are not only essential 
from an economical point of view, but they may be 
regarded to-day as indispensable to the progres- 
sive firm. For by means of such a valuable addi- 
tion of practical: experience to their theoretical 
attainments—as is undoubtedly furnished by the 
observation of castings under test—the technical 
personnel will be in a position to determine accu- 
rately the design of the castings, to the credit and 
to the success of their firm. 
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Trade Talk. 


Tue Feperation or Britisn Inpustries is holding 
a series of meetings of members throughout the coun- 
try for the discussion of taxation problems as they 
affect industry. 

Conpuits, Liruirep, Garrison Lane, Bir- 
mingham, have removed their branch at Newcastle-on- 
Tyne from 61/65, High Bridge, to 72, St. Mary’s 
Place. Mr. A. G. Robson continues in charge. 

THE THIRD BLAST FURNACE at the Broken Hill Iron 
and Steel Works (Australia) has been started. The 
new furnace has a capacity of 500 tons per 24 hours, 
which is considerably more than either of the other 
furnaces can produce. 

THE STEEL FRAMING of the new buildings at the works 
of Rylands Bros. (Australia), Limited, at Port 
Waratah, Australia, has been completed, and the struc- 
tures are now being roofed. Already some 350 men 
are being employed at these works 

Tue sBustness of the Canadian Crocker-Wheeler 
Company, St. Catharines, Ont., has been acquired by 
the English Electric Company of Canada, Limited, 
which was recently incorporated by the English Elec- 
tric Company, Limited, of London. 

Atrrep Hersert, Livitep, of Coventry, who repre- 
sent many American machine tool. companies in Great 
Britain, have closed their New York office, Hudson 
Terminal Building, and Mr. E. D. Mitchell, manager, 
will return to this country very shortly. 

THe GeneRAL Rerractorres Company, Limitep, 
Kelham Island Firebrick Works, Sheffield, have ap- 
pointed Mr. F. A. Ross, of 28, Hill Top Avenue, 
Cheadle, Hulme, Manchester, as their representative 
in Manchester and surrounding district. 

Tue rrrst ARCHIBALD Dawnay ScHorarsuip in Civil 
Engineering has just been awarded by the London 
County Council to a student who, beginning his studies 
at an elementary school, went thence to a secondary 
school by means of a County Scholarship. The new 
scholarship is worth £100 a year for three years. 

From CLYDE sHIpYsrDs during October, 15 ships of 
64,099 tons were launched, which is the second highest 
morthly output this year, and brings the total output 
for the year up to 406,615 tons, as against the ten- 
month aggregate last year of 492,377 tons. One of 
the chief vessels launched this month was the Anchor 
Liner, ‘‘ Tuscania.”’ 

Liuitep, Timperley, near Manchester, 
continue exceptionally busy in thei? forced-draught 
furnace department, recent fitments including two 
municipal gas departmenits, a water department, re- 
building a large municipal destructor, two sawmills 
refuse destructor furnaces, a colliery, a chemical 
works, and a tar distillery. 

THE STEEL woRKS of the Wigan Coal and Iron Com- 
pany, Limited, one of the largest concerns of the kind 
in the country, having a paid-up capital of nearly 
£2,000,000, have been restarted, after having heen 
closed down, in consequence of the slump in trade, for 
a whole year, with the exception of a few weeks. 
Some 500 men will be given immediate employment. 

Tue RESULT of the joint ballot of the 34 Unions in 
the Engineering and Shipbuilding trades on the pro- 
posal of the employers to withdraw the Ministry of 
Munitions’ war bonus has been announced to be as 
follows :—In favour of withdrawai, 170,471; against 
withdrawal, 147,636; majority in favour, 22,835. The 
bonus, therefore, will be withdrawn in three stages. 
viz., on November 1, December 1, and January 1. 

THE FOLLOWING ARE THE TERMS of the award made 
by the Industrial Court in the arbitration between 
the employers and the Welsh engineers and founders : 
(1) The 4s. per week (reduction) for skilled workers 
and pro rata for others will operate as and from 
Monday, September 26, 1921. (2) The 3s. per week 
(reduction) for skilled workers and pro rata for others 
will operate as and from Monday, November 7, 1921. 

Tue eFrrect of the proposed new American tariff on 
British industries cannot be more effectively illustrated 
than in the case of high-speed steel. The present 
tariff is £63 sterling per ton, the new tariff would 
impose a duty of £200 sterling per ton if the valuation 
for duty purposes remains as at present, but in conse- 
quence of the American Valuation Scheme. which 
means that duty is charged on the price at which the 
same or similar goods of American manufacture are 
being placed on the market, the duty on high-speed 
steel would range from £250 per ton up to £280 
sterling per ton. 

Tue DepaRTMENT OF OveRSEAS TRADE state that a 
well-known firm in Western Canada dealing in imple- 
ments, automobile ard blacksmiths’ supplies. carriage 
and heavy hardware, iron and steel material, have inti- 
mated to His Majesty's Trade Commissioner at Winni- 
peg (Mr. L. B. Beale) that thev are desirous of receiv- 
ing quotations from United Kingdom manufacturers 
for (a) link chain belting, and (b) sharp drive calks 
(frost cogs). The name and address of the firm 
referred to may be obtained by United. Kingdom firms 
interested, on application to the Department of Over- 
seas Trade, 35, Old Queen Street, London, S.W.1. 


Macutnery, accessories, mechanical implements, and 
working tools contracted for previous to and imported 
into Spain since May 17, or awaiting importation, are 
to be exempted from the increased duties established 
by the Royal Order cf that date. 

Tue Bricutsmpe Founpry AND ENGINEERING Com- 
pany. Limrrep, Wicker Iron and Engineering Works, 
Sheffield, have secured the contract for the supply and 
erection of the complete installation of the super- 
heated and saturated steam pipe work, valves, etc., for 
the Cossipore Electric Generating Station, Calcutta. 
This work is in connection with new 15,000 and 
6,000-kw. turbines, the contract price being over 
£8,000. 

On THE occasion of his recent visit to America Sir 
Joseph W. Isherwood, Bart , was entertained at a 
testimonial dinner at the Waldorf Astoria Hotel, New 
York. A large and representative gathering of the 
business and maritime world of the United States was 
present, and a handsome souvenir records an interest- 
ing biographical review of the recipient’s career, em- 
bellished with a finely executed portrait of the guest 
of the evening. 

IN ADDRESSING a meeting in Newcastle, Sir Hugh 
Bell, Bart., alluded to the economic situation, and 
said one of the commonest fallacies was io talk of 
capturing trade. All-round prosperity was far better 
for everyone. There was another fallacy, and that 
was that the man who offered the article for sale could 
determine the price. The buyer alone could determine 
the price, and therein lay the refutation of half the 
Government had done in interfering with our trade. 

Tue Etecrricaa Apparatus Company, 
Vauxhall Works, South Lambeth Road, London, 
S.W.8, intimate that Mr. T. K. Evans, district man- 
ager, in charge of their Manchester branch, has been 
transferred to London to take charge of the London 
district. sales organisation. Mr. H. Pollard, until re- 
cently Glasgow branch manager to the Harland Fn- 
gineering Company, Limited, has been appointed dis- 
trict manager at the Electrical Apparatus Company’s 
Manchester office. 

Tue ENGINEERING Group of the Society of Chemical 
Indnstry wil! hold a meeting at the Manchester School 
of Technology on ¥riday, November 4, when a Paper 
on ‘‘ Electrical Precipitation ’’ will be read by Dr. 
H. J. Bush. The Group will also hold a meeting on 
November 22, at The Institution of Electrical Engi- 
neers, London. when Mr. J. H. West will read a 
Paper on ** The Claude Synthetic Ammonia Process 
and Plant.” 

Tue RicumMonp Gas Stove anp Meter Company, 
recently opened new and spacious offices 
and extensive additions to the company’s’ works 
at Grappenhall, Warrington, which now occupy a total 
area of twenty acres. he more imvortant sections 
now centralised on the Grappenha!l site include foun- 
dry. fitting, grinding and enamelling shops, together 
with the gas and solid fuel furnace departments and 
laboratory. The opening ceremony was performed by 
the Lord Mayor of Manchester (Alderman W. Kay). 

Tur 100TH session of the Royal Society of Arts was 
opened on Wednesday, November 2, when Mr. A. 
A. Campbell Swinton delivered an experimental 
address on ‘‘ Wireless Telegraphy.’’ Among the 
papers fixed for the meetings up to Christmas are the 
following :—Mr. D. R. Wilson, secretary of the Indus- 
trial Fatigue Research Board. on ‘‘The Work of the 
Industrial Fatigue Research Board ’’; Professor John 
Ambrose Fleming, on “ The Coming of Age of Long- 
Distance Wireless Telegraphy and some of its Scientific 
Problems.”’ 

THe Norru-Eastern Section of the Junior Insti- 
tute of Engineers held a meeting in the Hlectrical 
Engineering Lecture Theatre of the Armstrong College, 
Newcastle, on October 25. Mr. A. H. Fitt, the chair- 
man, presided. ‘The hon. secretary announced that a 
visit had been arranged te Messrs. A. Reyrolle’s works, 
Hebburn. Mr. Howes read Mr. A. Lloyd’s Paper on 
“Tooling and Modern Turret Lathes.” 

Lectrurtne before the members of the Sheffield Tool 
Trade Technical Society, Mr. H. Hayes. of Man- 
chester, in dealing with modern tool forging, pointed 
out that any application of drop forging to the cutlery 
trades would need the use of automatic drop stamps 
which could be conveniently operated with a footlever 
by the workman. It seemed to be a well established 
fact that the forged blanks made by the American 
and German manufacturers were much cleaner, more 
uniform in size, and confermed much nearer to_the 
final design than those supplied to Sheffield trades. 

A ARSENAL workman’s invention was 
described to the Royal Commission on Awards to 
Inventors on October 24. The claimant. Mr. C. 
Hollings, a foundryman, invented an attachment for 
the sand-blast apparatus used for cleaning the interior 
of shells, which, said counsel. enabled workmen to 
handle six times the number of shells they were able 
to do previously. In the case of eighteen-pounder 


shells the cost of the oneration was reduced by half. 
bnt even then the workmen increased their earrings 
tremendously. The Commission reserved its decision. 
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GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR, nor. SHEFFIELD. 


Telegrams: ‘‘LOWOOD, DEEPCAR.” 


For Supplying Blast to 


Cupolas and Forge Fires. 


Made in a large variety of sizes and suitable 
for pressures up to 30-in. W.G. The Fans 


have cast iron casings and the belt driven type 
are fitted with Ball Bearings, 


Send for particulars to :— 


DAVIDSON & CO., LTD., 
Sirocco Engineering Works, Belfast. 


Ground Ganister, 
Steel Moulders’ Composition, 
Silica Bricks, Refractory Goods. 


| PICKFORD, HOLLAND & Co., Ld., SHEFFIELD. 


=: = 
CENTRIFUGAL FANS 
(} | 
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Company News. 


Babcock & Wilcox, Limited.—Interim dividend, 7 per 
cent., free of tax. 

H. C. Pollok & Soneery, Limited.—Capital £10,000 
in £1 shares. Ironfounders. 

Callender’s Cable & Construction Company, Limited. 
—Interim ordinary dividend, 1s. per share. 

Ransome and Marles Bearing Company, Limited. — 


Loss for year, a 369; adverse balance, £60,163 
written 

Allen, Everitt & Sons, Limited.—Interim ‘erence 
dividend, 6 per cent., less tax; interim » 1 


per cent. annum, free of tax. 

John Le Boutillier, Limited Capital £30,000 in £1 
shares. Iron merchants. Directors: C. Brenner, A. J. 
Foster, J. Le Boutillier, and J. Juste. Registered 
office: Colonial House, Tooley Street, S.E. 

Rice & Company (Northampton) , Limited. — Capital 
£20,000 in £1 shares. Engineers. - Directors, P. P. 
Rice, A. H. Rice, C. L. Rice, and J. C. Rice. Regis- 
tered office : Eagle Foundry, 174, Bridge Street, North- 
ampton. 

Thomas Clarke & Sons (Sheffield), Limited.—Capital 
£8,000 in £1 shares. lIronfounders. Directors: J. 
Qlarke and Ida Clarke. Secretary: J. Clarke. Regis- 
tered office: Bridge Foundry, 401, Attercliffe Road, 
Sheffield. 

Safix Marine Engine Company, Limited. — Capital 
£10,000 in £1 shares. Directors: H. H. Dadson, R. R. 
N. E. Burdon, and A. Wood. Secre- 
tary: E. A. Wood. Registered office: 16, Bevis 
Marks, E.C. 

E. G. Wrigley & Company, Limited.—Trading loss. 
£124,884; directors announce their intention of writing 
off as loss company’s holding in J. Tylor & Sons, as 
well as debt due from Angus-Sanderson Company ; tota! 
loss thus shown is £548,330, and to wipe out this 
directors propose to reduce nominal value of ordinary 
shares from £1 to Gs. 

Brampton Brothers, Limited.—Net profit, £18,313; 
brought forward, £8,893; interim preference dividend, 
£1,575 ; available balance, £25,632; final preference 
dividend, 6 per annum, less tax, making 6 
per cent. year, ordinary dividend, 10 per 
cent., free of tax, 450; reserve account, £10,000 ; 
carry forward, 

Thomas Danks & Company, Limited. — Net profit, 
£4,685; brought forward, £ ‘617; interim preference 
dividend, 53 per cent. per annum, £550; final ditto. 
£550 ; ordinary dividend, 10 per cent. per annum, for 
year, £2, ; bonus on ordinary, 24 per cent., 

making total 12} per year; reserve account. 
£1,000; carry forward, 


- Gazette. 


Tue Mascorre Encrnerrtna Company, are 


being wound up voluntarily, with Mr. H. D. Read, 
secretary and accountant, as liquidator. 
Tue TrHames Toor, Company, are being 


wound up voluntarily. Mr. J. G. Godwin, 195, Strand, 
London, W.C., has been liquidator. 
Mr. H. T. Broor, Finsb House, 


London, E.C.2, has been 


Mr. ©. T. APPLEBY, 26, Street, Bur- 
mingham, has been appointed an additional liquidator 
in the voluntary winding-up of Thomas & Isaac 
Bradley, Limited. 

THe PARTNERSHIP heretofore subsisting between 
Messrs. H. Bolley and R. W. Leeson, engineers, 28, 
Lower Bond Street, Hinckley, Leicester, under the 
style of B.L.A. Engineering Company, has been dis- 
solved. 

Myssrs. A. P. Arxtnson, T. R. Gale, and E. A. 
Campbell, 2 and 4, Back Stephen Street, Bridge End. 
Byker, Newcastle-upon- Tyne, trading under the style 
of the Newcastle-upon- Tyne Welding Company, have 
dissolved partnership. 

A First meeting of creditors of G. Sharpe, trading 
as an iron merchant, at Midland Chambers, 17, West- 
gate Road Newcastle, has been held at the offices of 
the Official Receiver (Mr. Charles Woollett). Proofs 
amounting to £6,534 were referred to. 

THE PARTNERSHIP heretofore subsisting between 
Messrs. J. Horton, F. Parkin, G. Price, J. W. Parkin, 
F. Parkin and H. Jones, electrical welders, at Grove 
Works, Grove Lone. Smethwick, under the style of the 
Smethwick Arc Welding Company, has been dissolved. 


Mr. Roserr Wennee. of Eastbrook House, Dinas 
Powis, Glamorgan, late general manager of the Barry 
Graving Dock and Engineering Company. and for- 
merly manager of the Penarth Pontoon and Ship- 
ping Company, left property of the value of 
£26,981 16s. 3d., with net personalty £23,045 4s. 7d. 


Applications for Patents. 


The names of communicators are printed in italic 
. A new number will be given when the Complete 
Specification is accepted. 


McKenzie, H. N. Automatic —aieg two 
shafte in axial alinement. 


McKenzie, N. Conveyers. 24, 

J.C 24,727. er 17. 

Siemens-Schuckertwerke. lifting- 
gear. 24,352 ber 13. 


Owens, J. S. Airlift pumps. 24,159. September 12. 
Perkins, W. G. Toadies of copper ores. 24,670. 


ber 16. 
Reece-Hilton, Ine. Pumps. 24,469. ie 14. 
H. Locomotives, ete. 24,701. September 


and Taylor, W. H. Endless conveyors. 
24,616. September 16. 


Stone & Limited, J. for electric 
a pump to su pressure 

hydraalie 24,564. 15. 
Watking, b etc. 24,414. Septem- 


screw-threads. 24,424. September 14. 
Western Electric Company, Inc. Electro-magnetic 
step-by-step mechanism. 24,179. September 12. 
Wickett, J. H. Fire-bars for furnaces, etc. 24,565 


moulding-machine. 
24,335. September 1 

Williamson. F. steam-engines. 24,258. 
September 12. 

Woltersdorf, W. Device for indicating sex ard also 
gubterrancan strata of metal, etc. 210. Septem: 
er 

Baggett, E., and Greaves, H. Device for 


, level- 
ling, etc., steel or iron plates, etc. 
35. 


r 23. 


. — Electric welding or 
on os of metals. September 23. 25,232. 


Power-transmission Sep 


Septem 


Sunderland & 


Deaths. 


Mr. W. Denton, who died suddenly on October 22. 
at his residence, Riverbank, Alnmouth, in his 73rd 
year, was a director of Swan. Hunter & Wigham 
Richardson, Limited, and of the Wallsend Slipway 
and Engineering Company, Limited, and, until a few 
months ago, of Barclay, Curle & Company, Limited, 
Glasgow. 

Mr. B. Mavenan, formerly of West Cornforth, 
Ferryhi'l, and Elm Lodge, Gosforth, died recently 
at Buxton, aged 69. He was for some time head of 
the firm of Mulholland, Maughan & Company, engi- 
neers, ete., West Cornforth Foundry, and was 
responsible for the erection of much _pit-head 
machinery various - parts of Northumberland, 
Durham and Yorkshire. 

Mr. J. Hurst died on October 24, at his residence, 
80, Millhouses Lane, Sheffield. The deceased gentle- 
man was the managing director of Harrison & Camm, 
Limited, Rotherham, and was in his 78th year. He 
was educated in Rotherham, and commenced his com- 
mercial career with the Northfield Tron Company. 
This company ceased in 1886, and he was then offered 
an appointment at Messrs. Harrison & Camm’s Holmes 
Works. He was afterwards appointed general man- 
ager, but resigned in 1889, to commence business in 
Scotland with other gentlemen as Hurst, Nelson & 
Company. He severed his connection with this firm 
in 1896, and returned to Harrison & Camm, Limited, 
Rotherham, eventually becoming managing director 
which position he held at the time = his death. Mr. 
Hurst was awarded the 0.B.E. in 1 


Mr. Tromas Barnrvenay, late of Pendleton, Lanca- 
shire, retired ircnmaster, formerly managing director 
of the Darlington Steel and Iron Works, left in addi- 
tion to settled property of considerable value unsettled 
estate of the gross value of £63,731 (net £44,702). 

Mx. F. J. Parkes has been appointed Inspector of 
Factories in charge cf the Central London District, 
which comprises the City of London. Mr. Parkes’s 


official address is 31, Shoreditch High Street, London, 
E.1 (Telephone, London Wall 610). 


| 
Wearn, J. S._  Belt-driven power transmission 
24,370. September 13. 
Westerheide, W. Mechanism or tools for | 
Roo 
ery i9 
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MACNAB CO. 


Tabor Patent 
Portable 
Combination 
Shockless Jarring 
Roll = over 


AND 


Fattern- 


MOULDING MACHINE 


Capacities and 
Dimensions furnished 
upon application. 


We make various models and sizes 
for all types of machine moulding, 


according to class of work and . 


The Finished Mould—showing Pattern 
numbers. after being drawn. 


Send us Drawings of your work for Specific Expert Advice, according to your 
conditions and quantities, 


56/ 8, Eagle Street, Southampton Row, London, W.C.1. 


Works : TOTTENHAM, LONDON, N.17. 


— _ _ | 
| 
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IRON AND STEEL MARKETS. 
Pig-iron. 

As has been the usual experience of late towards 
the end of the month there has been a diminution of 
pig-iron buying even on the attenuated scale to 
which markets have become accustomed. Meanwhile 
prices continue steadily on the down grade, conditions 
always tending to limiting buying, most of the orders 
now placed being only for a truck or two at a time, 
and almost invariably with the proviso of immediate 
delivery. The reduction in the price of Oleveland 
No. 4 forge, notified last week-end, is more apparent 
than real, as Tees-side makers had been offering it 
to Scottish consumers at 125s. per ton delivered, 
which, deducting 18s. 2d. per ton delivery charges, 
left the net price only 106s. 10d. per ton, and on 
monthly settlements, whereas local buyers had to pay 
112s. 6d. and pay weekly. Now a uniform figure of 
105s. has been fixed, with mottled and white nomi- 
nally at 102s. 6d. Values have this week been reduced 
10s. per ton’ No. 1 is quoted 120s. for export and 
115s. for home consumption ; No. 3 Cleveland G.M.B., 
115s. export. 110s. home; and No. 4 foundry, 105s., 
irrespective of destination. 

The demand for East Coast hematite falls substan- 
tially short of the output. Some of the makers are 
consequently accumulating quite substantial stocks, 
and this with costs at present levels is a process 
which cannot go on indehnitely. Prices have been 
nominally reduced 5s. per ton, No. 1 being now quoted 
122s. 6d., and mixed numbers 120s., although, as a 


matter of fact, iron could be purchased before at 
those figures 


Steel. 


Some signs of slow improvement in the general out- 
look of the steel trade are apparent in a better inflow 
of inquiries, and although ain resulting are mostly 
of small dimensions, it may be anticipated that an 
increase in the volume of business will follow as con- 
ditions become more settled. At Sheffield, crucible 
steel branches are, however, depressed by the Govern- 
ment intention to unload a huge surplus of high-speed 
and crucible steel. The tool trades are not very well 
employed. Atitention is now concentrated on the prob- 
able effects upon the home steel industry of the 
placing of the warship contracts, the building of these 
vessels involving the employment of a huge quantity 
of material, both for constructional and armament pur- 

It is so far understood that the three heavy 
armour firms will share the armour orders that are to 
come Sheffield way—about 15,000 tons. The steel 
trades in various branches, the engineering and en- 
gineering tool sections, and many of the lighter indus- 
tries will benefit, but as the plant has been idle, 
except in the case of Vickers, Limited, since work was 
stopped shortly after the conclusion of hostilities, a lot 
of preparation is necessary before the plant can be 
brought into use again. Vickers’s armour shops are 
still dealing with the finishing stages of the Japanese 
armour contract. 
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PATENTS cont., see also page 18. 


HE d of British Patent No. 21963/14, 

dated November 3, 1914, relating to IMPROVE- 
MENTS IN REGENERATORS FOR FURNACES, 
is desirous of entering into arrangements by way of a 
licence or otherwise on reasonable terms for the pur- 
pose of explointing the above patent and ensuriry its 

ractical working in Great Britain.—All inquiries to 
e addressed to B. Stnczr, Steger Building, Chicago, 
Illinois. 


MISCELLANEOUS. 


RDERS WANTED for small Machine-made Cast- 
ings in Brass, Gunmetal, Phosphor, or Manganese 
Bronze. Also Castings any size up to one ton in weight. 
Prompt delivery.—James G. CROWTHER, Paradise 
Street Brass Foundry, Sheffield. 


ATTERNS and CASTINGS SUPPLIED WHICH 
GIVE SATISFACTION. Inquiries solicited. 
Quotations by return of post or telephone. You can 
secure good-class work, reasonable prices, and prompti- 
tude in delivery by placing your orders with Vipex 
PatreRN WorRKS AND Founpry, Huntsworth Mews, 
Upper Baker Street, London, N.W.1. (Telephone, 
Paddington 364). 


RDERS wanted for Wood Moulders, Snap Boxes, 
Stump and Machine, Oddside Frames, Trays, 
$-side Frames, Press and Stump Boards Rim Patterns, 
etc. : quick delivery.—Send your requirements to JoHN 


J. Buck, Foundry ee Manufacturer, 30, Temple 
Road, Willenhali, Staffs. 


NQUIRIES SOLICITED FOR CASTINGS IN 
JRON, machined or unmachined, up to fifteen 

cewt. Complete machines built throughout to specifi- 
cation, singly or in quantity. Jig and Tool Work a 
speciality. . 8S. Peatrrerp, Limirep, Market Rasen, 


OR SALE, cheap, 100 tons of Foundry Pig-iron, 
planished, and C.R. C. Sheets, Joists, 
Channels, Angles, Tees, Plat«s, all thicknesses, Plum- 
bago.—Asroa, 10, Goldsmith Place, Kilburn, N.W.6. 
Telephone: Hampstead 8532. 


LIGHT FORGINGS UP TO ABOUT 4} INS. ROUND, 
UNITS OR REPETITION WORK; 
GATES AND RAILINGS, ETC. 

Designs and estimates submitted and samples for 
approval. 
SWEET & COMPANY, LIMITED, 
Engineers, Fishponds, Bristol. 


For Wood, Metal, or Plate 


PATTERNS 


Large or Small 


SEND TO— 


FURMSTON & LAWLOR 


Engineers’ Pattern Makers, 
BIRDS HILL, LETCHWORTH. 


Telephone 185. 


FOUNDRY REQUISITES. 
Try our REFRACTORIES. 


. Ganisteror Silica Bricks and Blocks (any shape or size). 

Sands, Cements, Ganister.— Let us have your enquiries. 

THE CLEVELAND MAGNESITE & REFRACTORY CO., LTD., 
Nermanby Brickworks Normanby, Eston Yorks. 


THE INVINCIBLE SAND MIXER. 


Fitted with Patent Roller Bear- 
ings, Renewable Reels, 
Grinds Mixes, Screens & Preparcs. 


OLD AND NEW FOUNDRY 
SANDS AT LOWES? COST. 


Saves Labour—Reduces 
Foundry Costs. 


Made in Three Sizes—1 38 and 6 
Tons per hour capacity. 


18° Mizer—1 Ton per Hour. USED IN PRINCIPAL FOUNDRIES. 
PRICES ON APPLICATION. 


C. E. V. HALL, 26, Paradise Sq., Sheffield. 


Sy 
{ 
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